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DISEASES OF THE ORGANS 
OF RESPIRATION. 


60 . PHTHISIS. 

HISTORY. 

Phthisis was a tern employed by ancient writers to indicate what we sliould call a wasting 
disease. It was soon associated witli the presence of destructive lesions in the lung, lesions 
which were described as suppumtion, ulceration, and abscess, and which were not regarded 
as differing from the similar processes in other parts of the body. Still llip^MKsrates was 
(hmiliar with the clinical symptoms of consumption and gave a good doscriptiou of the disease. 

Tubercle, in the same way, was used simply as a descriptive anatomical term to designate 
any small morbid mass irrespective of its nature, and it was without special signiftcanoe. 

When wasting was found to be associated with similar lesioiis in other parts of the bodv 
besides the ]un||, phthisis was still the word employed, and thus arose the terms phthisis pub 
monum, phthisis lenum, phthisis iiitestiualis, etc. 

This continued to be the state of knowledge oven in Galen’s time. It was not until the end 
of the sixteenth century that phthisis of the lung came to bo regarded as a 8(iecial form of 
disease. It was then that the peculiar masses fotitia in the lung in phthisis wem recognised as 
standing in close relation to the destructive lesion, and from this time the term tubercle came 
to have a special meaning attaclied to it. 

Morton, writing in 1689, distinguished various forms of phthisis, but referred their origin in 
all oases alike bj these tubercles, and thus laid the foundation of the subsecniciit theories of the 
disease. Shorily after, in 1700, Maiiget described similar tubercles in other organs ; but all 
these observations were forgotten for a hundred years, until at the end of the eighteenth centuiy 
Baillie’s writings raised anew the (question <if the true nature of |>hthiHis. 

Baillie described tubercles as of coiiimnii oocurrenoe in phthisis and as loading to suppuration, 
but ho distinguished the nodular fniin the diffuse lesions, and regarded the fatbT as distinct 
tubercle and of a different nature. He called it scrofulous nniterial on account of its 
icsemblanoe to the enlarged lymphatic inlands commonly called scrofulous, and he invented 
the tsnn caseous or cheesy to describe its appearance. This distinction, however, was not 
.to^jnaiutainod, for Portal, writing soon after, used the terms tubercular and caseous as 

1810, was the first to clearly recognise the connection between tim phthisis and 
jwwwamMi In other ormns, and to stamp tuberculosis as a gonerll disoasa. He 
.^pirrad its origin to a peculiar diathesis which lie called the tubercular or scrofulous. Phthisis he 
^T^rded as a specific affection associated with inflammation, catarrh, and hsenioptysis, but not 
^idau^ bv them. 

He described olsoasmall granulations of cartilaginous nature and consistence, of opaque 
appeaiance^ad Without a tendency to soften, and be named the coses in which these ooovred 
grannlar phthisis, in order to distinguish it from tubercular phthisis, in which the AmU 
tubeiijlas, for which he invented the name miliary, were soft and tended to break down. 
He ah 10 separated empyema from phthisis, with which it had previously bean confounded. 

Bale’s grey granulations were subsequently proved to bo really tu^rcles which had under- 
gone miniia clumge. 

These views were still further develoiied by Ijaeiiuec, who claimed a Hjiocific nature for phtliisis 
and denied its inflammatoiy origin. In his opinion all phthisis was tubercular, the tubenslsa ' 
existing either as isolated nodules or as an inftltratioD, but l)pth alike oommenciudf as a grajaand 
transparent substance, which subsequently became vellow and softened, prodnoiiig% material 
like pns, which was disohaiged from the bronchi, ana so le<^ to the formation of cavities. 

• V9i^L “ • 28 
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• Laennec regarded caseation as, in all cases, evidence of tubei'cnlosis, and inasmuch as the 
pneumoni^ associated with tubercle generally caseated, he considered this to be also' of tuber- 
cular natuiu 

Tills simple view of phthisis was distmted in almost every paiticular; From Laeunec’s time 
up to nuite recent date the questions debated were ever the same, viz.— A 

1. Whether the gi*ay ana yellow tubercles were the same in nature, and that too whether they 

occurred in the nodular or in the infiltrated form. • 

2. Whether caseation were a change peculiar to, and, therefore, pathognomic of, tubni-cle. 

3. Wliethcr tubercle stood in any definite relation to inflainniatioii, and, if*so, what that 

relation was. 


Laennec and his sgIicmjI may be rcganled as closing the (icriod of naked-eye observation. It 
was followed by that of histological investigation, in which careful seaioli was made for structurea 
wliich should be pathognomic of tubercle, i.e., which should determine what was, and what was 
notjtuberclc. 

These Lebort thought he had discovered in his tubercle corpuscles, as Langhans did later 
in the giant-cell. 

Virchow gave a fresh turn to the di.scu8sion ivhcn he intriHluced a purely anatomical de- 
finition of tiuierclc by restricting the term to the small miliary granulation which he described 
as a lymphatic ncw-gi'owth (lymphonui) prone to caseation. He distinguished this from tuber- 
cular infiltration on the one hand, and from caseous pneumonia on the other. Caseation he held 
' to be a general imthological change met with in many morbid products, and not ])eculiar to 
tubeiYilo. At the same time he adopted Buhl’s views tliat caseous matf^ial was infective and 
cajuible of exesiting tubercle, and he thus explained the eruption of secondary tubercles round old 
caseous lesions in the lung. 

Virchow’s views curried all the weight of his great authority, and largely prevailed,, 
especially throughout Germany, for nearly a generation, but tliey were never generally adopted 
in this country nor in France. 

Niennyer, with an exaggeration which was not unnatural, pushed these views to the 
extreme when he stated that the greatest evil which could befall a consumptive was to become 
, tubercular. 


About the time that Virchow was writing; most upon the subject, Villomin was ojiening out 
an entirely new line of investigation by his inoculation nxjieriments. 

Buhl had shown in 1867 that an outbreak of tuliercle in tlie lung was in most cases (90 
per cent, at least) associated with pre-existing caseous nulHs^s somewhere in the body. 

Villomin, influenced by these tacts, and by the resemblance which he conceived tubercle to 
present to syphilis and glanders, was led to the conclusion that tubercle was infective, and 
put his theory to the test of experiment. He inoculated aniniul.s with ca.sifous material, and 
succeeded in thus transmitting tuberculosis from animal to animal and from man to animal, and 
that with caseous material derived from any source, from the lung, lymphatic glands, or 
elsewhere. Villeinin thus proved to his own satisfaction that tuberculosis was a speciiic iiifeotioua 
disease, and that caseous material, being the veliicle by which the iiifcctiou was conveyed, waa 
tuboroiilar in naturb. 

His exjperiinents were frequently repeated by subsequent invc.stigators under varied con- 
ditions and witli all kinds of animals, with results so generally successful as to lead to the con- ’ 
elusion which Toussaint exprcssed, tliat tubeiculusis was one of the miist comiflunicable of ^1 
diB(^ases. 

Other observer, however, wore led by their exiieriments to conclude that though casoosa . 
substance was the most certain means of exciting tuberculosis, it w'as not tlie only ono. On the 
other hand it was shown that tlurse other substances frequently pnKluced no lesion at all, that 
if tliey did excite an anparent tuberculosis, this tuberculosis was not communicable, and that by 
previous disiihection these substances could lie rendercd inert. 

It was also demonstrated that caseous substance was capable of producing tuberculosis, not 
by inoculation only, but also by inhalation and feeding. 

Til us. the case for the infectious nature of tubercle became so strung, that in 18(^ Cohnheim ^ 
prophesied the early disc4ivery of the siwcific vims. c 

An active search for the tubercle germ was being carried on, notably by Klebs^^ .^ufrecht, and 
BaCmgarten, when Koch in 1882 announced its discoveiy. 

lly ingenious methods of staining, Koch succeeded in discovering the bacillus, preceded tO' 
cultivate it outside the body, and proved its specific nature by inoculation, inhalation and feeding. 

Up to the time of Koch’s discovery, in spite of all the labour expended, the question had 
hardly advanced mucli lieyond the stage at whicli Bayle had left it, for there was no criterion 
by which the tubercular nature of any lesion could bo determined. 

The specific aature of phthisis having been conclusively established, attention is now being 
directed to the questions of prophylaxis and uniiuiiiity, i.c,^ to the means by which infection 
may be pt^vented or the body protel^tcd against ijt, Helds of research so rich in promise as to open 
out a vjj^iori of the time when phthisis may liave become as rare a disease as leprosy, once so- ' 
prevalent, now is. ^ 
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For some years the problem of tuberculosis ap|)eared solved, but quite recently the question 
has once more become complicated by the discovery that there are other acid-resistant bacilli, 
morphologically identical with the tuliercle bacillus, which cannot bo distinguisFod from it 
exc^t by cultivation and inoculation. 

. In 1901 Koch denied the identity of bovine and human tuberculosis, so that the whole 
’ question of the relation of human tuberculosis to that of animals, and ospociallv- of cattle, had 
to be studied afresh. Further investigation has shown that though human anti bovine tubercu- 
losis present certain ditferences, man is subject to infection by both, and that in the case of 
bovine tuberctilosis the infection is by means of milk s|)ecially. 

PATHOLOGY. 

Phthisis is a specific disease caused by the tubercle bacillus. It is the 
oommonest form of tuberculosis of the lungs, though not the only form, but 
acute miliary or goneml tuberculosis has a clinical course and features of its own, 
so that clinically it is rightly distinguished from what is ordinarily understood as 
phthisis. Acute miliary tuberculosis might be called tuberculosis peracuta, and 
phthisis in its various forms described as acute, subacute, or chronic tuberculosis. 



Fig. 103. Fig. 104. 

Tubercle bacilli from human sputum. Similar specimen. (Klein, Muro-org.) Numerous 

(Klein, long tubercle bacilli. 


The bacillus, when it establishes itself in the tissues, causes in them certain 
morbid changes, the early ones allied closely to new-growth on the one hand 
and to inflammation on the other, the later ones being of tj|ie nature of 
degeneiatlbns, viz., caseation and fibrosis. These changes are combined with 
oaoh other in stich varying proportions in different cases that the morbid 
appearances become very complicated, and the relation between them very 
difficult to^etermfne. It was not until Koch made his great discovery that it 
became possible to place the various morbid changes in their proper relatigp to 
eacb other, and to study the natural history of the ('isease. 

The bacillus has now been isolated and cultivated outside the body, so that 
most of the facts of its life are known. Introduced intf) the Ixxly, it has been 
shown to produce tubercle, and that in iKith the nodular and infiltrated form, 
and to result in one of two changes ; the one destructive, vi/., cascallon, a degenera- 
tion almost |)eculiar to itself ; the other conserviitive, viz., fibrosis, the onigiary 
process by which nature attempts to cure destructive lesions of any kitlll. ^ 



4ie 


DIS^iASBS OP tHB OROANS. 0» RBSKBATION. [Se& 


•CHANGES PRODUCED BY THE TUBERCLE BACILLUS 
' IN GENERAL. 

The tubercle bacilli are slender rods, from 1 *5 to 3*5 At long, i.e. , from one quarter to one half 

the diameter of a red blood cell. They are often slightly * 
p curved, and when long may present a beaded appearance. 

Their recognition depends upon (teculiarities of staining. 

pur})Ose the aniline dyes fuclisioi or gentian- 
V violet are employed in a waltuy solution containing 

/f alkali, carbolic acid or aniline. The bacilli stained in this 

p /|ly rotAin the dye even when washed iu diluted sulphuric, 

jiitric, or hydrochloric acids, and alcohol, while the colour 
Is discharge from other bacilli excepting those of leprosy. 

\ V 41^ X ^ preparation so decolorised be now stained by some 

I other colouring matter, the tubercle bacilli are shown in 

brilliant contrast. The stained bacilli often show in * 
their interior several bright unstained st)ots which were 
regarded as spores, but it is now held that the tubercle 
. bacillus does not form spores. SciirikCs capsules or Comet's 
Fig. 106.— ^rajuiig from bovine- which are founa in old caseous foci, are pro^bly 

tube^e. Twogiant^llsaiiatwo J^nirated tMtcilli. 

aniall ooH* contaming tubercle staining solutions most used are the follow- 

bacilli, (Klein, Mxcro-onu) ing;— 

1. Fuchsin (Nedscii). Fuchsin, 1 part. 

5 ucr cent, watery solution of carbolic acid, .100 jiarts. 

Alcohol, 10 „ 

2. Acid for washing. Dilute wateiy' solution of sulphuric acid, 25 per cent. 

3. Counter stain. Methylene blue, 2 „ 

Alcohol, ' . . 15 „ 

Water, . . . 86 „ 



Kg, 106. —Colonies of tul>ercle bacilli on the slanting surface of solidified blood< 
• (natural size). (From specimen in Dr Klein’s collection.) 


. iieOM 
' ^vioual 


siainisg , — The fhchain solution is wanned till steam rises. The preparation 
tried ia placed in it— sputum film for five minute^ aection of tissue for fifteen 
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minutes — and then plactnl 
in acid solution till 
the colour is discharged (a 
minute or two). After well 
washing in distilled water, 
it is counter^tained 'with 
methylene blue. 

The sputum him when 
diiod may be mounted in 
Canada balsam. The sec> 
tion must be dehydrated 
rapidly with alcohol, 
clearea with xylol, and 
mounted in xylol balsam. 

The tubercle bacilli may 
bo easily cultivated upon 
utiUdilied blor>d serum, ujioii 
blood serum and gelatine, 
and upon glycerine agar. 
If a sterilised tube contain- 
ing such cultivating media 
be inoculated from tuber- 
cular tissue, and kept at 
a constant temperature of 
about blood-heat, the bacilli 
will grow, and in from sev»?ii 
to fourt^n days a dull, 
white, scale - like growth 
will ap^ar at the seat 
of inoculation and slowly 
spread over the surface, 
always, however, i^maiii- 
i ng su {terficial . From siu^ ! i 
a cultivation other tulx^s 
may be inoculated, and 
thus many successive gene- 
rations of tul>erc]e bacilli 
be obtaineil. 

Growth takes place best 
at thp temperaiuTe of blood- 
heat, and is only possible 
within a narrow range of 
temperature, t.«., between 
28 and 42 C. (82* to 108* F. ). 
Above and below these b*m- 
peratures the bacilli will 
! not grow at all. The 
bOcillus is aerobic, i.e., 
requires free access of air. 

When siiimals are in- 
oculated from these culti- 
vations, tuhen^ulosis is pi-o- 
duced, with greater ease in 
some animal^ than others, 
but with success in nearly 
bll- ^The places chosen for 
inoematioD have been the 
subcutaneous tissue, the 
peritoneum, and the an- 
terior chamber of the eye. 

; Tubsiculosis has been al^ 
liirodiioed by injection into 
..the veins, and by the in- 
halation of a spray contain- 
'ing 



I'iK. 307. 

Tubercle growth in pure cultun^ on the slanting surface of 
glycerine agar, sliowing the characteristic wrinkled, mem- 
branous ex|}uiision of the growth (natural size). (From a 
prei>aratio]i in Dr Klein’s collection.) 



Fig. 108. 

The same colonic more highly magnified ( x 9). 
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Tttbereidosis being thus capable of production at will, it ban become possible to study with 
aocuncy the succcssivo changes which the bacilli excite in the tissues. 

' The first effect of the develojimcnt of the bacilli in a tissue is the growth of the fixed cells 

of the connective tissue, as well as those in the walls of 
the bloodvessels and lymphatics. These proliferate and* 
jiroduce the large so-called epithelioid cells. Tiie bacilli 
lie for the most )>art between these cells, but also within 
them. As the cells multiply they push aside the connec- 
tive tissue of the |)art, and it is this which gives the 
anytearaiice of a reticulum which was foimerly regarded as 
characteristic of tubercle. 

The mowing cells contain two or more nuclei, and 
some of ^em many, and thus arc formed the large proto- 
plasmic multi-niicloatcd masses termed giant-cells, iu 
which many bacilli arc often found. 

These foci of ejnthelial gi-owth are often well defined 
and shandy markra off from the tissue in which they are 
formed, but soon inflammatory cliaiiges biki^ jilace round 
them, and they become surrounded by a zone of small 
cells, which may become so abundant as to cover up, and 
even almost conceal, the epitlielial cells in the centre. 
This constitutes the so-called lymphoid tubercle. In 
some tubercles the small-celled growth is very active and 
early, and few epitlielial cells arc to be found in them, 
but it is possible that in such cases tliey may develop 
Fig. 109. bkter. 

— . ^ ^ „ Tlie tubercle in this stage is a small, gray, transparent 

Two giant - cells and two small niass not larger than a millet seed, ami is known 

c«Ua contoiuing tulnirde bacilli. 

(Kleins MicrO’O^g.) tu])fircl« has reached a certain size, 

degenerative changes begin in the centre. First the 
small cells disintegrate, their nuclei shrivel and break up (tubercle corpuscles of Lebert), Then 
the large cells disintegmte too ; they become pale and homogeneous, lose their nuclei, and 
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Fig. 109. 

Two giant - cells and tw^o small 
cells containing iuhcrclo bacilli. 
( Klei n*8 Micro-org. ) 



Fig. 110. 

Oiant-cell ( x 1000). The ring-like arran^ment of 
the tubercle bacilli and the nuclei around 
them is well shown. (Klein’s Micro-org,) 


Fig. 111. 

A similar specimen ( x 1000). (Klein’s Micr(Htrg‘. 


are converted into hyaline masses, tn the mant cells similar partial necrosis sets in, the 
. nuclei being found in tho still living parts at the periphery or tlie centre, as the case may 
and tho Isfcilli at the margin of the necrosing |)art. In this way tho tubercle becomes converted 
‘ in greit ^lart into a uniform hyaliKe or granular mass, and the necr^^ parts cease to 
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ordiiia^ tissue-stains. Tiie tubercle thus loses its grav, translucont appeamiice, and becom||i 
yellowish white and oi»afiue. It is now described as tlic ydlow UdtereU^ and the deiireneration 
18 known as caseation, from its reseiublanco in colour and consistency to cli(M*se. 

At this stage the process inuy stop, the tul>ei'cle cease tt> gri»w, and tin* caseous mass become 
surrounded by small-celled iiitiltmtioii, from which conin'ctivo tissue may tlcvelop, uiid form 
a fibrous capsule. This is the Eneapsatateti Tuhere/e, 

The caseou.4 substance, may sometimes be absorbed entirely, and in the (*nd noMiing be left 
but a patch of fibrous tissue. More, commonly it is not n*nioved, but becomes iiifiltrat(*<l by lima 
salts, and calcified (the ealcijictl or rMcurotts fufteri'ff). 

Usually the cas(?ous mass s<ifteiis and breaks down. If this occur upon a fn‘e surface, as in 
the bronchi or intestines, an ulcer is fornie<l, if in a solid organ a cyst containing a puriform 
detritus. If the <?yst be near the surfjice anil burst, its contents will be discharged, and their 
plaiu* taken by air ; thus a cavity is produced sucli as is comiiioii iii tiie lungs. 

The essential eliauges are thi^saiiie wln*r4*ver tubejfles d(*veloji, though tln*y may be somewhat 
modified by tin* jiarticiilar organ in which they uiv. seab'd. 

Tubercle is essentially a local disease, and often for a long iimo spread.sonly slowly hy direct 
extension, but if the baeilli gain access to the blood vessels or lymphatics, it may be widely 
disseminated, or become general. 

The lymphatics are always involved wirly, ainl the small, recent liihercles whicli often 
sun'ound an older f^as4 ‘Oils mass are of lyinnlmtic. origin. The lymphatie glands corre.sponfling 
with the tulH'rciilar part also before j4>ng lN*coinH lubi*rt*nlar. The lymph glainis act 
to the tuheixdc* bacillus, as they do to (ithcr pathogenic mat tern, as lilliTs, and tlnaigh 
becoming themselves tulK'nnilar, tend finis to keep the uffeclion IiHiuIised. Tin* glaiida 
nearest to the tiibeixuilar muss arc, of coui-se, most atl(M‘t(Hl ; in other wonls, the lymnhatio 
affection varies inv(‘rsely with the distance from tin* source of infet'tioii. If tin* glands, 
however, be not competent to .strain off all baeilli, some may pass on with the lyni]>ii stream 
to the tliomcic duct, and so gaining access to the blood stream, lie earned ovi*r the wlmlc^ body, 
and thus pinduce an ontlireiik of g4*ijcral titben:ulosi.H. 

The lymphatic glands arc, however, sometimes gix*atly affecbsl without any ohvioim 
tubercle in the narts Innii wliieli ,they draw tlnir lymph supjily. If there be reason to believe 
that the bacilli nave been int ixmIucisI throngli tlie.se |>artH, it is clear either that tiny must bavo 
readied the glainls without producing any lesion in the tissues, or tliat the lesion they did 
produce has coiiiiiletely disappeared. 

The most im]Mrtant fact about tuVicrculoHis is ibis, that so long as iliere is no disserni nation 
by the lyiiiphuties or bbsKl ve.ssels, its growth or extension is slow, and there is the tendency 
for it to set up the wuiservutive fibroid cliuiige, which niiiy lead to its so-ealh'd cure. In this 
condition the process may remain for a long time, stationary ; yet even a e,ured tubercle is a 
source of danger, for the bacilli are not dead, but only ipiiesceiit, and Uius old tiiberculosis may 
recrudesce and a fresh outbreak occur yc^rs after the primary diseiise has Ihsui thought to be 
cured. 


CHANGES PRODUCED BY THE TUBERCLE BACILLUS 

IN THE LUNG. 

The changes produced by tubercle in the lung are the narno in kind, though 
the gross lesions are more complicated and difficult to unravel. For this tliere 
are many reasons — 

1. The complex structure of the lungs. 

2. T))e inilaiiimatory lesions with which pulmonary tubercle is accomijanied. ^ 

3. The rapid gnd extensive excavation which follows. 

4. eAension of the pr(K:c.ss by dissemination through the air-tubes, as 

well as by the blood stream and lymphatics ; and \ 

The secondary infections which take place in the tubercular parU. 

The gray and yellow tuberciilcs arc as familiar in the lung as elsewhere, but 
they do not constitute the only or even the most striking part of phthisis.^ 
The prominent lesions are the large caseous masses, the patches of pneumonio 
inflammation, the irregular cavities, and the fibroid induration. Those are 
combined in varying proportions in different cases, and it is the relative 
dominance of one or other of them that determines the name by whiefh the form^ 
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ixf phthisis is described ; thus it may be called acute, pneumonic or inflammatory 
phthisis, sphere the caseating pneumonia predominates^ or chronic fibroid, phthisis 
wl^ere the fibroid induration is most marked. 

The gray and yellow tubercles show the same structure in phthisis as in other 
drgans, and do not present greater differences than are met with in experimental 
tuberculosis. 


The gray tubercle shows the same epithelial proliferation and zone of small 

cells, with giant cells 



and tubercle bacilli scat> 
tcred in varying num- 
bers throughout, and 
there is the sanie ten- 
dency to caseous and 
fibroid changes. 

According to the age 
and rate of growth, the 
epithelial and small- 
celled factors predomi- 
nate, or else the fibro- 
caseous changes, and 
thus are produced the 
epithelial, lymphoid, 
caseating, or fibroid 
tubercles. The yellow 
tubercles are larger than 
the gray, and are often 
composed of conglomera- 
tions of the smaller 
tubercles which have 
undergone caseation. 

Both yellow and 
gray, when small, are 
irregular in shape, being 
seated in tite interstitial 
tissue of the lung in the 
irregular spaces between 
the alveoli or bronchioles. 
The larger yellow masses 
arc rounder in shape, 
owing to the neighbour- 


Two’ irregular iifiisses of tubercle. In the centre of the uj>per is a 
dark natch, which is a large giaiit-coll. The masses are 
Tormoa of interstitial growth and caseous pneumonia, 
v Seotiun taken from the lower IoIm) of a ])hthisical 4uiig, the 
upper loho being in an advanced condition of tubercular 
disease. 


ing alveoli being filled 
with consolidation, which 
also caseates. Jn some 
of the^ cases the alveoli 
are simpl^ obliterated, 


: owing to the extension 

of the interstitial growth by a process of budding, as it were, from the tuberefilar 
rtisBue into tliem, but more frcttuently the consolidation is due to inflammatory 
ondittion like that of pneumonia, which, because it caseates like the rest, has 
{Jb^n called caseous pneumonia. It is to this caseous pneumonia that the rapid 
iporease in the size of a tubercle is for the most part due. 

p The inflammation often extends a considerable distance beyond the tubercle 
^it^ it^ and varies greatly in character and intensity, even in adjaoeiit 
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^veoli; to that one group of vesicles .will present the lesions of eatao^^ 

, pneumonia, the exudation containing many epithelial or catarrhal celfe; tmV' 
another group lesions 
^ke those of acute 
croupous pneumonia 
.with fibrinous exuda- 
tion, and even, many 
red blood cells. The 
patch, however, hardly 
ever presents the firm 
granidar surface seen 
on section in croupous 
pneumonia, and, when 
.completely caseous, its 
section is smooth and 
homogeneous like a 
piece of cheese or soap. 

In the early stage this 
pneumonia often pre- 
sents s. peculiar gela- 
tinous appearance, and 
has been called on that 
account gflatinous in^ 

JUiralion or pneumonia 
(thedesquamative pneu- 
monia of Buhl). Its 
peculiar character and 
its close . relation to 
tubercle were long re- 
cognised and insisted 
upon even by those 
who did not regard caseous pneu- 
monia as tubercular in nature. 

Although this pneumonia may 
to some extent resolve and dis- 
appear, still its natural tendency 
is towards caseation. Caseating 
broncho - pneumonia forms a very 
important element in all cases of 
acute or subacute phthisis, and in 
some rare, indeed very rare, cases 
of acute plitbisis constitutes the 
entire change apparent to the naked 
Caseating pneumonia has now 
Bhow% by 'experiment, especi- 
h1)y 1:^ inhalation experiments, to 
'be itemf tubercular in nature. The 
broncho - pneumonia is due, like 
^^^ordinary broncho-pneumonia, to the 
Ji^tafton of foreign substances in liaration 
air-tubes, but the caseation to 

f^be ^bercle bacillus. Caseation in Simple b]xmoho-imeumpiiia,bif^ 
^erfmpous pneumonim if it ever occur at idl, is ext^wmely rare. " 



Fig. 113.— Section of caseating pneumonia — tubercular broiiblke" 
pneumonia — showing tlio piieumonic infiltration nndorgoing 
* caseation, in which the interstitial tissue becomes subsequondy 
involved. (From a pre|karatioii ih Dr F. W. Andrewes'oollectlon. ) 



Fig, 114. — Portion of preceding sf)ecimeD, nuigill* 
fied to show tubenjle iNUsilli, in the caaeatsd' 
substance occupying tlie vesicles. ( From a 

'V. Andiewfis* collection.) . 


B oocupyit 
in Dr P. 
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;• But the gray aiid yellow tubercles and caseating pneumonia do not form tbe 
only lesions in early phthisis, for the interstitial tissue of the lung is found 
greatly thickened and infiltrated with new-growth similar to that of a tubercle 
in composition and undergoing similar changes. This also has been shown tg^ 
■ contain the tubercle bacilli and to be tubercular in nature, so as to deserve the 
name Tubercular Infiliratim^ by which Laennec rightly described It. 

V The most striking characteristic in tubercle, other than caseation, is the 
absence of blood vessels, for no new blood vessels are formed, and the existing 



ones are involved early 
in the disease. The 
tubercular process 
spreads to the walls of 
arteries and veins alike, 
the lumen is plugged 
, with clot, and l)oth walls 
and clot caseate, so that 
before long tlie vessel 
coalesces with the tuber- 
cular tissue round and 
ceases to be distii^guish- 
able from it. These 
changes in the vessels 
may lead, on the one 
hand, to haemorrhage, 
and on the other, by 
providing an easy access 
for the bacilli to the 
blood, to the wdde dis- 
semination of tubercle 
through the botiy. 


Fig. 115 . lesions of early 

Tuberole from an injected 8(K)ciiuen, to show the disap warance phthisis are thus com- 

of blood vessels. {From spexiimen in Dr Klein’s collection.) paratiVcly simple. 

, The gray or yellow 

tubercles, the interstitial infiltration, and the caseous pneumonia are all alike 
the results "of the irritation of the tissue by the tubercle bacillus, t.e., they are 
tubercular in nature, and they all undergo the characteristic degeneration. 
The differences between the different fonns of acute phthisis depend upon the 
. relative preponderance of the one or the other tubercular lesion. 

When a caseous patch softens in the lung it must almost, from the nature of 
things, communicate soon with the air-tubes, and as the contents are removed 
by expectoration, air takes their place, and thus a cavity is formed^ ^he walls of 
which are lined with the disintegrating caseous tissue. It is especially in the 
walls of such a cavity where the oaseous substance is exposed tothe»aii^ that tbe 
are found, and sometimes in such numbers os to form masses wdiich may, 
when stained, even be visible to the naked eye. They oocur here in greater fhxuri* 
aUce and abundance than is ever the case within the lung tissue. 

Cicatrization. — So far the changes described have all been entirely of a 
^destructive nature, but accompanying them is another process of a conservative , 
: chai^ter which tends to limit the disease, viz., fibrosis. Though not an essential 
i;;^pfrt J^ttberoulosis, this is the natural process by which cure is attempt^,, and, 
it occurs, achieved. JThe small-celled infiltration' which surrounds the; ' 
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laarly tubercle, if it be not itself involved in the tubercular process and caseate, ^ 
leads. to the production of fibrous tissue. ^ 

This may occur even in the gray form, and it was these firm gray fibrous 
tubercles which were first described as miliary granulations, and afterwards 
kuowm as the gray granulations of Bayle, In the same way many of the firm 
fibrous nodules surrounding the bronchi) and described as Peribronchitis Fibrosa, 
Are nodules bf tuber- 
cular origin {tubercu- 
losis indurativa), and 
the question may well 
be mised both upon 
pathological and clini- 
cal grounds, wdiether 
some, at any rate, of 
.the cases of difiuse 
fibroid change in the 
lung, and which have 
been called Cirrhosis of 
the Lung or Fibroid 
PhtliisiSy are not also 
of tubercular origin, 
and the result of past 
and cured tuberculosis. 

Indeed, Moxon spoke of 
these cases as phthisis 
with the age forgotten. 

The character and 
duration of the tuber- 
culosis of the lung can 
be roughly estimated 
by the amount of 
fibrous tissue found 
pokt-niortemy or by the 
•clinical evidence of its 
pr^ence during life ; 
the acute or recent 
•cases having little, and 
the chronic or long- 
standing much. Fig. 116. 

In chronic cases of Section to show the widespreail interstitial hbrosia qf the lung in- 
. phthisis every stage in chronic phthisis in parts some distance from the chief scat of 

the development of lesions, 

fibrous tisMie can be 

observed in th^ same lung, from the immature, imi)erfect form surrounding 
Tecent lesieift, to the dense, firm, fully-organised tissue of the older pa^. 
Wheig the patch of tubercular tissue is small it may be completely encapsuled 
by fibrous tissue, and the contents become calcareous or cretaceous, or the 
•easeous substance may be absorbed and nothing be left but a puckered cicatrix 
: to mark its site. These two forms constitute the so-called healed tuberelei 
' .VHievb a cavity has formed the cicatrization ia rarely complete, Attfi though the 
;^vity may 1^ reduced in size, it is doubtful if^ it can ever ^ cotnpleteljjr 
lioblitera^pd. TJiis could only happen if the cavity were very small, and^en* it 
knUy have bee^diagnoi^ ' 
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^%! ^e fibrow ia, as would he Mooted, most marked where the fibrous tissuo ' . ' 
;U nohiTallj in greatest amount, t.e., in the interlobular and interlobar tissue* ^ ’ 
;Where the excavation has progressed far, the outer walls may be formed ^of the • ^ 
thickened pleura only, while the thickened septa of the lung, or as many iH 
persist, femain as the coarse trabeculee of chronic cavities. The pleura is, as 
already stated, veiy early involved in phthisis, and is a favourite seat of 
'Seconciary tuberculosis. As the result of this it becomes much t*hickened and 
its cavity often obliterated, changes which are really conservative, for they 
protect the patient to some extent from the risks of pneumothorax and pleuritio ^ 
effusion* 

Cavities* — The most striking feature in phthisis is the excavation that 
occurs, and on this subject something more must be said. When a caseous mass 
jK)ftens, the degeneration commences in the centre, and thus is formed a kind of 
cyst containing a creamy fluid, which, though like pus, contains little else but 
disintegrated caseous substance, with some fat drops, cholesterin crystals, and 
a few pus cells. This is usually spoken of as a tubercular . abscess. Tho 
contents may remain for a long time in the fluid state, or, after gradual absorption, 
become inspissated or cretaceous. More frequently, if near to the surface, the 
abscess bursts and discharges itself externally. The consequences of the dis-. ' 
charge vaiy according to the organ affected; thus in the infibstine or on the . 
skin, a superficial eroded surface is produced, which is'described as a tubercular 
ulcer ; in a lymph gland a cavity with a fistulous passage forms, i.e., a tubercular 
abscess or fistula. In the lung both conditions are met with, tubercular ulcers 
in the bronchi and tubercular cavities in the lung substance. The smallest 
cavities in the lung are found in the centre of a caseous mass formed of inter- 
stitial tubercular infiltration and caseating bronchopneumonia. From the 
nature of things the softened patch will soon cummunicate with a bronchus and 
^so evacuate itself ; as the contents are discharged air takes their place, and so 
vthe ordinaiy air-containing cavity is produced. 

. The walls of such a cavity consist of throe pirts — (1) a caseous lining in which 
all trace of lung structure is lost, the margins of which, towards the cavity, are 
bxeaking down; (2) a zone in which the early tubercular changes, both interi- 
stitial and alveolar, are seen ; and (3) an outside zone of small-celled interstitial 
infiltration and recent broncho-pneumonia; in fact, the same three layers that 
' are seen in a tubercle. 

As the j^ubercular process extends, the cavity grows in size, and if thcro> be 
;P^her cavities of similar character in the neighbourhood, they may coalesce, and 
mus the affected part become honeycombed, as it were, with irregular cavities 
bommunicating with each other. 

; If the jgrocess of excavation bo less acute or of long standing, the external i 
sdne of small-celled infiltration*has time to develop into more or less -well-fcnmed ' 
flbri>us tissue. In this stage the cavity will still contain a caseous lining, 
it is usually of diminished thickness, os is^ also the middle zone of tubereulair 
infiltration. If the caseous lining scraped off, the si&rfaqe of the tisme ^ 
b^QW appears red and vascular, and with numerous small ^femorrhagkh:*^ 
ipoints. ' 

: ; in very long-standing cavities the fibrou^. tissue is denser and thicker, andT 
the caseous lining much smaller, or repla^ by what , resembles a pyog^tfe ;; 
haethbrano, t>., granulation tissue dischaiiging pus. • ^ " 

r lAst pf aH the discharge of pus may cease and the granulation tissue 
^ i^laced by fibrous tissue, ^the surface of which towards the cavity is 

by an epitheliar lining. This is tiie smobth-walled^ohronlp cavj^J 
on that ajxjckint often “dij.*’ 






'In chronic phthisis the fib]X>u^ tissue which deVeio^ resists the destructible 
jirpoess longest, and forms the coarse trabecula which separate adjacent pavitieS 
frbpn each other. These tEabeculfl6 have two origins. They are the remains (1) 
of the thickened interlobar and interlobular septa of the lung, which extend ^ 
Ibmetimes right across the cavity from the root to the pleura -; and (2} of the ' 
bronchi and vessels with 
the thickened tissues 
round them, and these 
are most marked to- 
wards the root of the 
lung. 

The second kind of 
trabeculsB are of con- 
siderable clinical im- 
portance, for they often 
contain pervious blood 
vessels which, becoming 
involved in the tuber- 
cular process, may, w'ith 
or without previous 
dilatation to form an 
aneuiysm, rupture and 
cause profuse or even 
fatal haemoptysis. 

Chronic cavities of the 
kind described may 
reach enormous size, 
and occupy a whole 
lobe or even a whole 
lung. 

So far the increase 
of the cavity has been 
regarded as due to the 
gi^ual extension of the 
tubercular process, and 
in many cases this is 
slow, or, at any rate, 
iiot rapid. It may 
happen, however, that 
owing to infection with 
other gcfrms, suppura- 
■ tion or even gangrenous Fif(. 117. 

-^i^nges nifty ftrise in trebecnlated cavity, involving the greater i»art of one lung • 

"fthe walls hnd around —the truncated ends of the bronchia] tubes and blood ^ 

and thus , lead to vessels are well shown. ( From a nref karation in the Museum^ 

very raj^kf extension of St. Bartholomew’s Hospital, No. 1723.) ^ 

th^cavity. This is 

rather more common in the chronic than in the other forms of excavation, but ft 
is rare in either. ^ 

> • The ohronic smooth-walled cavities are often called branchiedatie. The term ' 
:!inui introduced by Laenneo, and has been adopted by most writcin since, but it; 
its a misnomer, for the smooth lining is not muoous^membrane, as it should 
were, a dilated bronchus. Mucous membrane is, it is true, fotmd 








there in patches, but only where the mouths of small bronchi open into ther 
cavity.^ Over the rest of the walls it is absent, and it is well established thdit 
cavities of other origin may acquire a smooth lining. True bronchiectasis may 
occur in phthisis, both in the acute and chronic forms, but it is not altogether 
common, and the chronic cavities described are at the time of death always inoi% 
than bronchiectasis. The diagnosis of bronchiectatic cavity is a combination of 
fact and opinion, the fact being that there is a chronic cavity which cannot be 
disputed, and the opinion being that the cavity has originated in dilatation of a 
bronchus, an opinion which may be, and often is, erroneous. The bronchiectatic 
origin of these chronic cavaties, if common, ought to be capable of easy demon- 
stration, for transitional forms ought to be frequently met with. This is, 
however, not the case. 

The bronchi in relation to cavities , — Although it is obvious that when a 
cavity has reached any size it must have involved many bronchi, still it is 
remarkable that cavities communicate, as a rule, with but one or two, and oven 
with them the communication is not very free. Many of the affected bronchi 
are stiim[)y and truncated, with a mouth which projects like a papilla from the 
• surface, or they run along the walls some little way and open by an orifice which 
is hardly large enough to admit a small probe. Tlie explanation lies in the fact, 
that as the bronchi become invaded by the disease, the tubercular infiltration 
in the early cases, and the fibroid induration in the chroniS, surrounds and 
compresses the tubes and ultimately occludes them. The communication is 
subsequently made free with one or two of the larger bronchi, by breaking down 
of the tubercular tissue or by ulceration. The patent bronchi which lend from 
phthisical cavities are frequently the seat of tubercular ulceration, extending for 
some little distance along it, and beyond the ulceration recent tubercles are often 
found in the mucous and sub-mucous coats. 


Excavation being the latest stage of the tubercular process, we should expect 
that the regional distHbution of cavities w'ould be tho same as that of the early 
^ lesions of phthisis. 

This' is shown by Kwart's ^ tigurcs 
At apices, 

^In doTBO-axillaiy region, . 

' In mainmary i-egioii, 

In sternal region, . 

Atbase, 

The contents of cavities of course, in the early stages the disintegrating 
caseous substance, mixed with a little pus, perhaps a little blood, and possibly 
small fragments of lung tissue. 

The relative proportion of these constituents to each other varies with the 
activity of excavation; In the more acute cases there will be a larger amount 
of caseous substance, more bacilli as a rule, and a greater likelihood of fragments 
of lung tissue. In the more chronic cases the amount of pus is laigffr, and it is 
Ql)served in the sputum that the amount of pus and the nuhibor o^ bacilli often 
slind in inverse proportion to each other, from which fact the conclfision might i 
bd' drawn that the cavities have a suppurating rather than a caseating surface, 
,:and in this sense the old assertion may be accepted that suppuration is opposed 
to tubiBrcnlosis. Unless there be active suppuration jfrom the surface, the 
^discharge from a cavity is not great, the main piirt of the sputum being derived 
fiom the brCuchi, and having the ordinary bronchitic ohairacters. In some 
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^ Croonian Lectures, 1882. 
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chronic cavities' the discharge may be almost nil, and tlie cavity be, as it ' is 
termed, “dry.” ! 

Many other organisms besides the liacilli inny be fo\ind in the con&nts of 
cavities ; for instance, the organisms of suppuration, gangrene, and pnoumouia, 
A well as tliosc of putrefaction. 

• 

A remarkable case of this kind is recorded by llristowe, wlioro a greenish fungus with 
sporangia was fdlind growing. 

Attention iias often been drawn to the fact that the contents of cavities iti 
phthisis rarely undergo putrefactive or septic change. The germs which excito 
these ciianges must, under most circumstances, be introduced by the air-tubes 
from without, but for this it has been alrciuly shown that the condition of the 
bronchi is not in many cases very favourable. 

Changes in the Cavities and their Contents.— 

1. Increase in size , — This is usually duo to tl)c gradual, and, as a rule, not 

very rapid, extension of the tubercular misiduof ; but it may bo the result 
of ulceration or gangrene, and is then rapid and extensive. 

2. Decrease in size , — This is the con.sef|uence of the formation of fibrous tissue 

in tiio walls and around. Cavities frequently shrink in this way, but it 
is liardly possible that any but the very smallest can become completely 
oblitemted. 

3. Putrefaction of the contents,-^T\\\^ is of rare occurrence, and will be 

further considered later. 

4. Hicmorrtiafje, — This varies in amount. It may not be more than enough 

to tinge the contents, or in such quantity as to fill the whole cavity 
with Huid blood and clot. When slight, the bleeding may possibly 
come from capillaries or small vessels, but copious htemorrhago is- 
always due to the lesion of a large vessel, either erosion or the 
rupture of an aneurysm, the latter being the most common in chronic 
cavities. 

SITE. — In all forms of phthisis alike the apices show a rcrnarkahle suscepti- 
bility. With but very few exceptions, it is at the apex that tubercular •mischief, 
commences, and it is there that the oldest and mast advanced lesions are ^oiitid.^ 
Even ill acute general tuberculosis of the lung the sumo distribution is observM, 
though not to the same extent. 


The explanationM offennl are for the most jMirt misatisfaetory. 

One is rjased upon tlie fact that the movetiients of the ii|N*x are less free than tliose of nthof' 
parts ; but if this were the njason, we might exfiect to find a diflbrence between tnai and woiusn, 
and no such sexual difference exists. 

Another theory connects the <lefective exjiansioii of the apices with the rtrect {Kwition in* 
man ; but Lfbert says there is not this siHSiial a{H«x-lial>i1ity in the qiiadnutiana, white it is«; 
equally evident in qua^ljupeds. 

The theory, that camtion was most frecpient at the a|>ex, btfcaiise the lijiigs were driest there, 
may be dtexmsm as bciing inca|»bte of demonstration, and in all pnibability untrue. ' 

Tha most satisfactory explanation' is an anabmiiml one, which refers it to tha* 
different mode of distribution of the bronchi to the upi>er and lower lohiss of the lung. Tha 
apical bronchi take a steep direction upwards. As a result of this, the air on tMumfiig in and 
out of the up}ier lobe is diverted almost at a right angle, and on expiration will meet the air* ' 
itream from the rest of the lung in such a way tliat its |NiHsage out is im|Mded, and if 
expiration be forcible, as in coughing, may be altogether checkid. It is even ppssible, consider^ i 
ing how much gmter effect in emptying the air- tubes coughing has ii)k>ii the tewer |iarts of tliaV!' 




OF oiaitiira of i^mAisioN. 

■; . , 

/ f miil'ezplaiifttioiK. however, is not a complete one, for as b corolla^ it would follow that 
iihficitioii must tumally be the result of aspiration, whereas in acute miliary tuberculosis of the 
l^gi ^ere the infe^ion is probably througli the blood vessels rather than the air-tubes, the 
iame predominance of the lesion in tne apices is observed. 

According to Dr. Kingaton Fowler’s observations, it is not at the acttUd 
summit of the apex that the earlier lesions occur, hut at a pivrt l-lj inches 
below it^ corresponding in front with the middle of the clavicle. From this 
jpaiii the lesions spread at first chiefly backwards, so that there* may be well- 
marked signs behind when there arc few in front. 

The .second part to he attacked early is the apex of the lower lobe, corre- 
sponding with the middle of the iiitcrscapular space. 



Fig. 118. Fig. 119. 

Diagrams to show usual scat of the earliest tubercular lesions (after Kingston Fowler). 


The lesions spread from above downwaixls, but the kises are often Iviit little 
jaffected, and may escape altogether. Basic phthisis, i.e., phthisis in which the 
bases alone ai^ affected, or affected first, is very rare. 

The lesions spread to the opposite lung in the same order, but Fowler 
^maintains that a favourite early spot for secondary infection is the middle of 
the interlobar septum, corresponding with a spot in the upi)er part of the 
^axilla. 

Basic phthisis is a term that is often used, yet, strictly speaking, it is a rare 
condition. ^ 

Physical signs at the base are. not uncommon in phthisis. They are chiefly 
due to some pleuritic complication, t.e., chronic pleuritic thickening or efiusion, 
or pierhaps a localised empyema; in other instances there may ht some uon-^ 
tubercular affection of the base of independent origin, elv^uic pneumonia 
M||th its results. •• 

V By basic phthisis is implied tubercular disease, which is either lio^ited to 
has^ or which, at any rate, commenced in the base. 

In the majority of cases in which base signs exist alone, or predominate, it is 
'found on post-mortem examination that, though the lesions at the base are 
. moat recent • and most active, there are old anteksedent tubercular lesions 

the apex whioh may be ^garded as the source of infection. As it is im- 
by physical examination to exclude the* existence of old arrested 


lesions in the apex, a "diagnosis of basic phthisis which rests on clinical 8igh|(:‘ 
alone, and is not confirmed by post-mortem evidence, is necessarily inconclusive. • 

Primary or pure basic phthisis occurs, but only in an extreuioTy small ' 
percentage of cases, {Kwsibly not more than 1 per (?eiit., if so much. 

Louis gives *J cases in 123 | Kidd gives 1 case in 60-80 

Walsli ,, 2 ,, 1000 I Cotton ,, 2 easels in 412 

Kidd^ give# an interesting case of primary symmetrical basic itlitliisis which ran its conrsa 
ill nine months. 

I have seen 2 cases oi the same kind, both bilateral, in which I was unable even by the 
most careful physical examination to detect any signs in the np)>er lobes, but as in neither 
case was a /WA/ morh'wi examination made, it was impossible to prove the absence of old apex 
lesions. 

Sides Affected. — At the time of death both sides are involved. To this 
rule there are but few exceptions, in the early stage, however, it is very rare to 
find both apices attacked at the same time, though it cannot be proved by figures 
that there is any decided preference for the one side over the otlier. Jn the 
jiublished statistics, the distinction is usually not clearly made betweep the 
lesions of healed tuberculosis and those of active plitbis’is, for the lesions of 
hciiled tiiber(;iilosi8 are localised, and often unilateral. 

Although it is tnie that botli sides arc affected sooner or later, still there 
is often at the time of death a great difference in the extent of the disease upon- 
the two sides, and that is especially the case where there is extensive excavation. 

In this respect eomplcmentary emphysema may be taken as evidem^e that the 
hypertrophying lung is at any rate not the seat of active mischief, for, when in 
the opposite lung disease is Jictivc, no hypertrophy occurs. 

Mode of Spread. — It is imjiortaut to consider the way in which tubercular 
disease, once developed in the lung, is likely to spread. 

Tubereidosis is essentially a local aflfcction, and though liable at any time 
to dissemination, it may for a long time rcniaiu local, spreading it may be only 
slowly by direct extension into the surrounding parts. If it becrune dissemi- 
nated, it may spread by the lymphatics, the blood vessels and the air-tubes. 

(a) Infectiim by the lytuphoUics, — In the pulmonary tissue surrounding a 
caseous mass early tubercles arc often seen, both gray and .yellow’. These 
are the results of lyini>hatic infection, and are especially common in tlic sub- 
pleural tissue, which is abundaq^ rich in lymphatics. The lymphatic glands 
at the root of the lung «are involved early, and rarely if ever escape entirely, 
'fhey may be of considerable size, and are sometimes enlarged out of all pro- 
portion to the amount of local mischief in the lung. They may even he affocted 
without any obvious tubercular lesion in the lung at all ; froiii which it may be 
argued that the bacilli, if they have not gained access to tluan in other ways, 
have passed through the lung without producing any lesion t here, or else tliat 
the lesion they did produce luis entirely disappeared. Secondary tuberculosis 
of lyniphayc origin is not widely disseminated, but more or less restricted to 
the parts in the iisiglibourhood of the primary lesion, or between this lesion 
and the of the lung. « 

Infection through the hlotfd vessels, — This will lead to a much wider 
dissemination either through the bofly at large. t.c., to general tuberculosis, or, 
if confined to the lung, throughout both lungs. The blood vessels in the 
neighbourhood of tubercular mischief are involved very early, and their lumeiiv 
usually obliterated, either by the direct extension of the tiibercitlar process 
by thrombosis. At any rate, they soon undergo the same degeneration, and!': 

> lancet, 1886, p. 6lfi, 

VOL. II. 29 ^ 
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are lost in the caseous mass. All the vessels alike are involved, both pulmonary 
*and bronchiali arteries and veins. The coats of even the large vessels or main* 



. Fig. 120. — Section of recent acute tuberculosis of the lung from a cose of pbtbisis. Tgliercles 
of all sizes aw> seen disscnunatcfl throughout the lung. Many lie close under the pleura. 
Tlie bu’gt'r masses are seen from their ti»xturo to Ih^ largely formed of broncho-jmeumonic 
eonsolidation. K.\teusive iiiHltrutiun i.s seen surrounding, and extending along, the air-tubes 
■ and bhHKl' vessels. 

trunks may become the seat pf tubercle, as in instivnees already mentioned. In 
these an® other ways, it is easy to see how caseous substance or the bacilli them* 
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selves uiaj gain access to the bloorl. They will then be carried, like small ^ 
emboli, as they really are, with the blood stream, and scattered over the body. 
Wherever they stick the bacilli may grow', and give rise to fresh tu^erch's. 
3jfow it is common, as the result of tubercular infection, to tind recent tiiherelos 
■i^dely scattered through both lungs, but by no ineMiis so common to meet with 
general tul)ert5ilosis. For geueral dissemination throughout the body, the in- 
fective cm>x)l^mu8t find access to the left side of the heart so as to be carried by 
the arteries, but this can only occur when the infection has found entrance into 
the pulmonary veins. If the infective material has entered hy the pulmonary 
artery, or hy the bronchial artery or veins, it is to the lungs that it w'ill bo 
first carried, and there filtered off. If this be so, there will he three chanci*s to 
one that w’hen blood infection through the blood occurs, it will lead to ])nl- 
moiiary rather than to general tuberculosis. The matter is not really as simple 
as this, for it is evident that the size of the bacilli is such that they could 
etisily pass through the capillaries of the lung, and thus l)c* dis.seminated over 
the body at large; still it is clear that this does not always or luressarily nc^cur. 

(c) Infection hy the air jmsmyea . — It is this wliicli is responsible for the most 
rapid spread of the disease in the lung.s. When a eavity has fDrmeil, and is 
discharging its contents into the air-tnhes, there is the ever-]>ri*sent danger that 
some of it may not he expectorated, but he drawn hy aspiration into the tubes 
of healthy |)arts, and there sot up a broncho pnenii ion ia, in which the tiibenMilar 
changes will occur. It is this form, caseatiiig bnmeho pnenmonia, that artificial 
tuberculosis takes in animals, as the re.sult tif the inhalation of tuh(‘rcnlar spray. 
The same occur.s, no doubt, in man, and accounts for the rapid progress of some 
cases of phthisis. But if tubercle l)acilli be really as infiMjtions as is sometimes 
supposed, and inhalation-infection an easy as is sometimes assiniied, it is 
c.\traordina!y, not that as]>iration-pneimioiiia should sometimes o(.*ciir, hut that 
it docs not ahvays occur, and cause all cases of (>hthisis to run a rapid course, 
instead of the (dironic course that most take. 

Secondary tuberculosis, however excited in the lungs, rtiiis through the same 
course as the primary lesion if life be prolonged, and may itself become the 
source of frcsli infection. 

The widespread tuberculosis in the lungs is, how'cver, generally miliiirv and 
still gray when the Inxly is examined. This is to be explained, no doubt, by 
the fact that the sudden outbreak of fresh tubercle has canseil sncli an exacer- 
bation of symptoms, that the patient dies before the tubercles have had time 
to undergo the usual cliangcs. 

How often the lungs arc the seat of primary tuberculosis, or how often they 
become nlTccted secondarily as the result of infection from srmu; easeoiis focus 
elsewhere in the body, are questions that must he reserved for suhs^ipient con- 
sideration. 

i^SOQIATED PATHOLOGY. — The pathological changes with whi(*h 
phthisis is liable to ho associatt;d fall into two groups, vi/., those which are met 
with in th^sespfratory organs and those which occur in other parts of the bod^. 

A. Changes in the Respiratory Organs. 

1. In the Lung Tissue. — ConycHtion , — In acute ctises those jmrts of the lungs 
which are not directly involved in the tubercular process are in a condition 
of congestion owing to the collateml hypersemia consequent upon Mie destruction 
of vessels in the tubercular parts and the diminished aerating surface. In chronic . 
cases the collateral circulation adjusts itself and congestion is not tnarkecR 
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Qnnplernentarf/ hypertrophy , — When contraction occurs in tiie tubercular 
parts the neighbouring alveoli undergo corn piemen tar j dilatation or emphysema. 
It is U8*ually rather a hy|)ertrophy than an emphysema, for the distended parts 
are capable of increased physiological activity and not of less, Cotnplementary 
hypertrophy is most marked in eases of chronic phthisis affecting one lung onl^ 
and it may be so considerable that the enlarged lung may extoi>d two or three 
indies beyond its normal situation at the middle of the sternum. The 
hypertrophied lung is itself either (piitc free from tubercular misenief, or shows 
nothing but some very limited and old lesion, but it may become the seat of a 
fresh outbreak of tnboieuliir mischief after a time. 

i^uppHrat.io 7 t awl yamjrme. — Reference has been already made, when speaking ' 
of cavities, to their extension by suppuration in the walls and round them. This, 
however, when distinguished from tlie results of tubercular mischief, is with little 
doubt the result of independent infection by the organisms of suppuration, and 
stands in the same position as gangrene. Both are rare developments in phthisis, 
and will be further discussed under the head of complications. 

2. In the Air-tubes. -Jimw-hitin, — We should expect the bronchi to become 
affected both tin account of the collateral congestion and because of the irritation 
produccMl by the passage of the tuhercular sputum over them. General 
bronchitis, however, is by no moans comiuon in phthisis, unless it occur as an 
iiidcpendeiit coiii[)licatioii. As a necessary part of the disease it is met with 
only ill acute and widely disseminated tuhorculosis, and is then the result of the 
collateral congestion. liOcal bronchitis is almost invariable and may' be the 
earliest manifest lesion, before the tubercle, which has caused it, gives other 
evidence of its presence. It is duo jiartly to the congestion,* partly to the 
irritating discharges, but also in part to the local development of tuhereles in the 
coats of the bronchi themselves. 

JJrouvhiertasiff. — llroiKdiiectasis is not nncotiiuion both in the acute and 
chronic, forms, being in the one case the result of nutritive changes in the walls 
whorehy the resistance is diminished, and in the other the mechanical effect 
of the contraction of the fibrous tissue around. 

lirovrhial atresia. — Obliteration of the air-tubes is, as already stated, common 
in the walls of cavities, the occlusion being due in etirly cases to the tubercular 
inliltratiou and in the latter to the contraction of the fibrous tissue surrounding 
the tulie. 

Secondary Tuberculosis of the Air-tubes. — This may be brouglit aliout on the 
one hand by the direct extension of tuberculosis from the neigh boiirho(»d, or liy 
infection from tlie tubercular sputum. 

Sprea«iing by contiguity is most frequently seen in the small bronchi leading 
from (‘avitiun, hut it may be met with in any air-tnbe, large or small, with which 
a tubercular mass is in contact ; beskles this the peribronchial tissue is itself a 
favourite seat of eruption for secondary tubercles, from which the process may ' 
extend to the bronchial coats iind lead to perforation and the formatidli of ulcers. 

The lesions of the air-tiibes prixluced by infection frdm ahe^surface are 
su|>crficial erosions, and follicular or more diffuse ulcerations. The elrosions are 
small, punched-ont, ulcer-like patches resembling the aphthous ulcers of the 
mouth, surrouudiHl by an area of redness or congestion, and discharging a little , 
pus in wUch tubercle bacilli arc often found. 

The tubercles are for the most part of small size and not easy to be dis- 
tit^iiished, except by microscopical examination, from swollen and inflamed 
fblQoles. , They are sometimes larger, and may form yellow masses promioebt 
above tlic surfaoc. 
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The seats of tubercular ulceratiou arc in on! or of frequency (1) the small* 
bronchi leading from cavities ; (2) the larynx ; (.*1) the tracliea ; (4) the larger 
bronchi. 

* An analysis of nearly 3000 case.s collectcil from various soiin^'s sliows t in; larynx to have 
been affected in uiioiit 33 percent., andamting tliest> the tiiiohea was also involved in about 25 
per cent., but it is rai'O to find the trachea alone involved. This ot*curred in only 1*5 per cent. 

The larynx . — It is in the larynx that tuhorciilar ulceration assumes its chief 
importance. It is found at the time of death, as already stated, in fully ono- 
third of all eases of phthisis, and some writers place its freijiiency even as high as 
50 per cent. In many of the cases the lesions arc slight, and would bo easily 
missed, unless carefully looked for. The frequency of laryngeal mischief iniisb 
not be judged by symptoms, for even extensive nlcenition may produce few 
symptoms if it does not involve the vocal cords, while lioarseness or loss of voice 
may he due to simple laryngitis or muscular failure, without any iileeration at all. 

When ulcemtioii exists the vocal cords are most frequently the seat of mis- 
chief, either alone (33 per cent.) or with other parts of the larynx (39 per cent, 
more), Uf the other i»€arts of the larynx, the epiglottis and subglottic region arc 
but rarely affected alone; the latter, according to Lehert, in 1*8 per cent, of all 
cases of ulceration. 

Tlie most striking feature in laryngeal tuberculosis is the great swelling, or, 
rather, dense infiltration which often develops. This usually stands in <lirect 
relation with the ulceration, but not necessarily, and it may he c<»nsi(Jeriihlu 
without any ulceration at all. The infiltration is composetl of inllammatory 
tissue in which tuhercles arc ahuiidant. Actual stenosis of the larynx is, however, 
in spite of.tlie swelling, rare. Stenosis such as to necessitate tracheotomy only 
occurs in alxuit 1 case in 1000. 

If the tubercular disease reach the cartilages, suppinutive perichondritis 
may be excited, and necrosis of the cartilage with ail its disastrous conse- 
quences result. 

The infiltration may sometimes be local isc^l and assume tumour-like 
charactei’s. 'Fhese conditions are kiiown as tuhp.rmlar putypa or ttthprmlftr 
vtyeiaiiims, and though mot with in almost every part, their favourite seat is in 
the anterior part of the larynx between ami hIkivc llu* true vocal cords. 

Though at the time of death tubercular disea.se of tin* larynx isiilmost always 
found associated with phthisis, and in thi* great majority uf cas<*s tlie cliTiical 
history proves conclusively that the laryngeal mi.sehief has followiMl (hat in the 
lung, still there is now* no fair ground for doubt that tuhercidosis »»f the larynx 
may be of primary origin, and jwjrsist, even for a long tinu*, w itlmut pulmonary 
complicatioTis. • 

The w'holo subject has been already fully discussed in a previous chapter, to 
which reference may be made. 

The ejjtglottis is rarely involved except in connection with tiil)crcular 
ulceration of D§igh1>ouring parts. The uh^eration usually spreads from tlie 
Ifiynx, and as it first affects the base or sides, it may be invisible during Ji^, 

• owing^o the considerable swelling and immobility of the parts with which it is 
associated. 

Lebcrt states that in 13*5 per cent, the epiglottis is affected alone, but this 
percentage is much above the usual experience. 

* • 

8. AflfectionB of the Bronchial Glands. — The bronchial glands arc always 
involved more or less in phthisis, especially tliosc which surround t^e main 
faxoheht at the root of ^le luDfi:„ and those which in the mediastinum at the 
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•bifurcation of the tracliea. In chronic phthisis they are fibrous and deeply 
pigmeiftcd, and in acute phthisis they are greatly enlarged, soft and caseous. 
In children the enlargement is often out of all proportion to the amount of 
tubercular mischief in the lung, and in some cases there is no evidencp of tubercle 
to be found in the lung at all. , 

When greatly enlarged, the glands may press upon the trachea, bronchi, 
msophagus, or even on the vessels, and may then give rise to dySpnma, cough, 
stridor, or dysphagia. 

From the glands the tubercular process may extend to any of the organs 
incuitioned, and when softening occurs the contents may be discharged into tlicm. 
When this dis<;harge takes place into the air-tubes, the risk of tubercular 
. broncho-pneumunia and the outbreak of rapid phthisis is very great, and if a 
vessel be involved, acute tuberculosis, either pulmonary or general, may be the 
result. 

Tliese and otlier i!oni plications have already been discussed. 

4. In the Pleura. — TuhtM-cle . — The lymphatic tissue beneath the pleura is, as 
already described, a favourite and early seat for the development of seeondat-y 
tubercles, and pleurisy is the natural result. The pleurisy may be acute or 
chronic, hut in either case it leads generally to obliteration of the pleural cavity, 
and is not, as a rule, attended with effusion. It usually extends far l)eyotid the 
main focus of mischief in the lung, and though, like this, most common at the 
apex, it may bo general and cause obliteration of the whole pleural cavity. It is 
often attended with considerable fibroid thickening, which may be so firm that 
the lungs cannot be removed without the use of the knife, it is the contraction 
of this tissue that is the chief cause of the flattening and defective movements 
ill the si<lo aifectod. In this fibrous tissue vessels may develop, and anastomosis 
bo thus harmed between the ves.'^els of the lung and those of the Avails of the 
chest. This manifests itself in dilatation of the subcutaneous vessels over the 
aifectod part. 

It limy lm|)|K'ii that this now tissue may itsolf lioconio tuhorcular, and tliua tlift process 
extend aia-oss tin* pleura to the Avails the chest, and end in })roducing an external listiila.^ 

Chronic abscess of the che.st Avail is nut altogether rare in jditliisis. It may be of <]uite 
hidcpeiideiit origin, and Avheii opeiu*d may take long to heal. Such an abscess might not be 
easy to diagiio.se from the fist ula dc.scribed, or from a localised discharging cmjyema. 

The pleurisy being secondary to the tubercles of the lung, and both Jungs 
being, as ;i rule, involved sooner or later, it folloAvs that the ideurisy will xjften 
be biluterjil, and being, as stated, not restricted to the original seat of inisehief, it 
may In* Avides|>read. In some eases of disseminated tuberculosis general bilateral 
pleurisy is the earliest sign of disease, 

'riie.se i'Rcts explain the gravity atbiched, and rightly, to bilateral pleurisy, 
for it is geuei-ally secondary to some bilatordl cause, and that cause is frequently ^ 
tuberculosis. » 

When the pleura is the seat of primary tuberculosis iu lyaii, caseous masses 
of^cousidorable size may be produced, as in cattle. • • ^ 

Pleuritic pJfuftio>is are not uncommon, and may be either serous or purulent. 

Serous effusions are more im)H)rtaiit as clinical complications, for thfy are 
rarely the cause of ileath. Pt>st-morten} evidence is somewhat misleading in this 
respect, for the serous ctfusion found after death has often developed during the 
last few days of life, and is then rather of the nature of dropsy than of 
inflammation.* Such dropsical cfiiisions occur in about 3 per cent, of deaths* 
from alboauses (Lebert), and alloAA'auce must be made for this in statistics. 

» Berl.mklin, Wo<h,, 1892, No% 20, 21. ^ , 
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Two points deserve notice in respect of the serous effusions of tubercular 
pleurisy ; the first is that they are fretpiently bloiKl-stiiined or haenlorrhaji^ic, and 
the second that the fluid often coagulates s|K>ntaneously when removed from the 
^ody. Httjuiorrha^dc effusions are rare in simple pleuris}^ but are, as a rule, 
associated witji some grave cause, viz., either tubercular or malignant disease. 

Pmipyema, thougli a much rarer complication of phthisis than serous effusion 
(in the propoVtion of 1 to at least 4 or 5), is much luore serious, for it is often the 
cause of death, 

Tlu> fmjueiicy of ofrusions in plithisis is stated iis follows l>y ilillVrtMit iiiithors 10 p»*r cent, 
by Louis and Ditlricli ; and by Lobert as 10 to 12 per cent, for chronic, and as 20 i)cr cent, for 
subacute phthisis ; of Inviiiorrltagic «‘ffusions, as 5*0 by Frerichs and 2*3 pt*r cent, by Dittrich ; 
of nurulent ctfusioiis, as 1 per cent, by Dittrich, and by Lcbcrt as 2 nerei'iit. (or the chronic 
aim 5 ])er cent, for the subacute ; but many of tlie.se latt er were localised. 

Pnmmothnrax . — In at least 90 per cent, of all cases of pneumothorax the 
cauKc is to be found iu phthisi.s, and it is the actual cause of death in phthisis in 
about 5 or C per cent, of all cases. 

Lebert’s iif'ures oivr per cent, for all deaths from pltlhisis. In 320 jmHt-mortrmn of 
phthisis, I met witli 19 instances of pneumothorax, and this yields a penuuitage of 0*1. Kidd’s 
figures yield 11 ])er cent. 

Pleurisy and pneumothorax are of chief iiii^iortunce as cliuictil complications, 
and will be more fully considered liereafter. 


B. Changes in other parts of the Body. 

1. The Digestive Tract. — 1'he Htomaeh and inieMne^ are very frocpiontly 
found in a state of catarrh, which may Vie acute and widesjiread. 


In one case, that of a wmnaii, besi<Ies intense gastric catarrh, the inucous membrane of the 
whole small intestine, frnm the duridtMiuin nearly to tin* eiceum, was in a (Mindiiioii of pulpy 
gelatinous inliltration, and below this, from the last few feet of tiie ileum to the end of the 
sigmoid llcxurc, was the seat of almost continuous tubeiviilar ulccralioii. 


Tuhcrcular ula-ralinn iitv iutcHiinea is found in from 7.^> to HO i>cr coiit, of 
cases of phthisis at the time of death. It is in most «;ases scccnidury to the 
lesions in the lung, and is doubtless caused by infection from the .sjiutuin wbicli 
lias been swallowed. 

As an i.s()lated aflcction, tuberculosis of the* intestine is very rare, and met 
with almost without exception in children. 

A few easels of this kind, 7 <»nly, arc recorded b}" Hartlcrx and Itilliet, and 2 bv Jjebert, and I 
have seen one sueli <*asi? myself. 

Such figures are suflicieiit proof of its rarity. 

The /arfiwrj/e tmat of tubercular ulceration of the bowel is the lower part Of 
the ileuinttftid the neighbourhood of the ileociecal valves, and in these parts ij^ ii 
usually found, if anywhere ; but it may lie widespread and extend throughout- 
the whole intestine, large and small. It becomets less frequent in the jejunum, 
where it is not 
rare. 

Frerichs gives the following figures : — Ileum affected alone in 35 {ler cent. ,«and together Wfiji 
the colon in 45 per cent. ; the colon alone in 8 per cent., and the rectum alone in 7 U6r||dlit| 
Lebert gives 42 |mt cent, for the small intestine alone, and 7 per cent for the lorg^ 

• alone, ■ : ' ■ 


common, while iu the duodenum and stomach it is extremely; 
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; * Though tubercles may develop iu any part of the intestine, the favourite- 
seats are. the Peyer’s patches and the solitary follicles, where they commence as 
small proruinetices, whic'h soon caseate, soften, and break down. In this way 
ulcers arc formed with thickened infiltrated walls, in the biise and neighbourhood# 
of which fresh tubercles form. 


Soltau Fenwick and Dodswell,^ 500 cases. 

• 

Ki ngston Fowler. 

Small intestine alone, 

Large intestine alone, ........ . . 

8*3 

16*5 

Both lurg(! and small together, ........ 

75*1 

Duodeiiuiii, 3*4 

Jcjiinmii, 28*0 

Ileum, • . * • • • • * * ) S.'i jier cent., 

Colon-V™iiit..nii apt« iidix 

Ciecuin, ; 

* AHcendiiig, ....... 51 *4 

Transverse, . 30*6 

Descending, 21 ‘0 

Sigmoid Ilexurc, 13*5 

Rectum, . . . . « . . . . ' 14*1 

' 

2*1 

21 *5 

58 

41*7 

^ 58 

41*7 

13*6 

1 


The early ulcers are small and round, the later ones irregular iu size and 
shape. In the small intestine they tend to spread transversely round the bowel, 
following tlic course of the lymphatics and blood vessels. . In the ewenm and at 
the ileociceal valve they are quite, irregular. In the colon they are often round, 
and constitute one of the foi*ms of follicular ulceration liere, but in rare cases the 
mucous membnine may bo destroyed almost as extensively as in dysentery. In 
the large intestine, after the ciecum, a common seat of the ulceration is the 
rectum. The appearance of a tubercular ulcer of tlie bow'el is, as a rule, 
characteristic. The irregular margins, the thickened and infiltrated walls and 
base in which- caseous tubercles may be recognised, make mistake impossible; 
if any doubt existed, examination of the peritoneal surface would set it at test, 
for in the snbf>oritoueal tissue, round about the seat of ulceration, caseous 
tubercles would rarely fail to 1)C seen. 

: When the sub-pcritoueal surface is reached, inllammation may be excited in 
the peritoncijm, just us it is in the pleura, with the result generally that the 
neighbouring coils of intestine become adherent to one another. The chronic 
'i^ritonitis, thus excited, remains as a rule liscalised, so that chronic general 
^peritonitis is quite a rare condition in the bodies of phthisical pittcnts, and 
fperitoneal effusions are equally rare. 

my 326 ttUtopsie{« diffuao chronic itciifonitis was met witli 3 times only, t.«., in less than 
^:^.oent, • 

Xli 1* other case there was a collection of half a pint of pus in the peritoneum. Dropsical, 
from hiilamniatory eilhsious, arc, of coni'se not uncommon. 

Iprthe adhesions bo not firmly formed, or, having been fonned, give way>.. 
Eiti^ will\ake place, but it is not a frequent complication. 


* Jupr 16, 1892. 


3 Fowler a^d Godlee^£a»ij)f9, p. 358. 
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It occurred in 2 cases out of my 326. 

In Fenwick and Dodswell’s * series it <K!Ciirred in ulunit 1‘2 per cent. in 26 out of 2000 
cases), and thus agrees with the statement of Dittrieh and Louis. * 

• Localised peritonitis is* most fre(|iicnt in the neijjjhboiirliood of the cfocnin, 
and not a few of the case.s of typhlitis and peritypiditis prove to depend upon 
tubercular disease of the liowel, or of the vorniifonn appendix'. In the rectum, 
tubercular dl.-icase may load to abscess or fistula. Tul)ercnlar ulcers of the 
intestine rarely if ever heal completely, though they may cicatrise in parts. 
This partial cicatrization, together with the peritoneal adhesions, may in some 
cases produce stenosis or stricture of the lu^wel, hut this is a much rarer comjdica- 
tion than lui^dit be suj)posed, and though it may cause some trouble during life, 
yet it rarely leads to complete obstruction and death. 

Tubercular ulceration, as alrea<ly stated, becomes less ami less fretpient as tht? 
distance from the ileoca^cal valve increases. It is not common in the jejiniiim 
at all, and is rarely met with in the iif>|>er parts. 

In 2 out of 1113' soiii\s of 326, it was found within 1 feet and 2 fei'i ri‘«petrtively of the 
durKlcMuni, and oina* in t)»<> dmKloniiiii itself.- In this ease iliere were two small iihrers seateil 
2 inches from the p3’lorus. This east* deserves reeord on ae<‘oMnf of the extent, of the iileia'ation, 
and as hein^ a eu.se in Avhieh perforat ion cau.s(*d tleath. 

The path'iit, a woman of -16, ha<l an old cavity in tie* left uppt'r lohe of long staiidiitg. 
Elsewhere, throughout hoth lungs, there were numerous nveiit caseous masses. Tho larynx wan 
exteiisivelv' uleeruted as well as the epiglottis. The {w*ntoueum cotiUiiK tl ahoul a pint of dark 
oollee-coloured flui<l, similar to what was found in tin* intestines. The Iluid had efu^ined into 
the peritoneum tliroiigh a perfomtion in the floor of an uleer, uhout 4 feet from the. ileoeipciil 
valve. Almost the whole intestinal tract waa ulcerated, hi the duodeiuini, 2 inches from tho 
pylorus, were* twt» small tuber<*ular uUuts. Ulcers heeanie mon*. ami timro frisjui'iit throughout 
tliv jejunum, and from the iipjier j»art of the ileum to the rectum there was hardly a pieco of 
healtli3Mimcous memliraiie. left. In the ileocieeal region and in the retrtum the mucous Hiirfacu 
was ooeiipied ly one confinuotis uleer. There was no gemuiil tuliereiilowis, and the last point of 
interest is that the patient sutfered fnmi mitral stenosis. 

Smull quantities of blood arc sometiines passed with tin? imitioiis, especially 
when there is ulceration in the lower part of tlie large intestine. The amount is 
rarely large, but it may be copious or even fatal. Of this rare ro.sult Kidd* 
records twfi instances. 

Duotlenutfi^ Sfoinarh, (ind (Esophayu :^, — Tubercular uiceratinii i»f the. duodomim, 
stomach, and (esophagus is very rare. 

Of the duodenum, Wilstm Fox'* gives only 10 i-ases, 2 «»f them from his own ex])erh:iice, 
and lo these imy I»e adihtd tlur instane.i* just <l< H-rihiM|. 

Of the stomach, Amiral and Wilson Fox have, iru't witli it oiie«^ or twii-e, hut. Louis tittve.r saw 
it at all. Cless found 1 instance out of .000 ea.s«*s, hut Fii.*rielis * met with it t» timcH iu 250 
ca.ses of phtliLsis. 

The most remarkahl** eras*.? of the kin<l is recorded by liitten,'* in whieh a tu^en-ular ulcer 
occurred in tho stomach and in no other part. 

Blumer has recently recorded a case i»f his own, and c<illeet«*il 60 e.ases from literature.^ 

Of the res^thagu.s, Frerichs recorfls 1 case ; Wt-icthselliaum aiiotlurr, ami refers to a third. 

Most of thiMUstiiiice.^ of tuhercular ulceration of the o-sophagus are due to the spreading of 
ulceration frow thfi iiemhbourliood, ns from easiMUiK glands, f«»r ex;im|>Io. It is tyo this group 
that the 6 case.s recoivji**! b3" Lmiis ijclong, who, ly implication, almost denies it.s occurreiKJi^n 
any ot^u’ way. 

Ill the sjiine way, ulcers in the stommdi may arise by exteiision from without, i.«., from 
tubei'ciilar masses in tho subperitoueal coats, of which instances are given by Ldiert and Litton,* 

* Lancet, July 16, 1892. 

* Cf. Dittrich, who records 2 cawis ; quoted Wilson Fox, p. 608. # 

* Cliffonl Allbutt, Hyst, of M&l., vol. v. 517. * Qf. Wilson Fox, lot. cif, 

* Frerichs, Lehred, Tuhc.rcu.luse. ^I'irch. Arch., 1870, vol. J^xvii. * 

* Albany Med, Aututls, Mar. 1898. J Volkniann's Samml,, No, 119. 
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• Bucco-phnryngeal tuhereulosia^ i.e., tuheretdusU of the lipSy mouthy cheeksy 
tongue^ palateyfaucesy and pharynx. 

Tabcrctilar ulcoration of these parts, though a rare complication of phthisis, 
is liardly ever met with except in that disease.^ It is the result either of direct 
extension to these parts from tubercular ulcers in the neighlxiurhood, or of 
independent infection from the sputum. 

Ulceration due to direct extension is found, as would be expected, in the 
pharynx and fauces, or at the root of the tongue ; and excej>t when produced in 
this way, tuljcrcular ulceration of these parts is the rarest of conditi<ins. 

In independent infection, the ulceration is usually preceded }»y some simple 
lesion which becomes infected. It occurs in those parts where such lesitnis are 
most frctpient, /?.//., at the commissure of the li])s, at the tip and sides of the 
tongue, or on tlu^ cheek. 

If the affect(*(l part ])e excised, scraped, or otherwise actively treated, and 
partly cured, in most cases fresh infection occurs, and the disease returns. 

The*, ulcers present the onlinary appearances, modified by tlie fact that they 
are constantly bathed l)y saliva, and kept clean by the movements of the mouth. 
The^' show a grayish yellow siirfact?, with irregular erorlec] base and margins, and 
more or less of infiltration an^und. In the immediate neighbourhood of the ulcer 
are usually to be seen small suj)erricial sharply-cut a])hthous‘like spots which ai'e 
fresh degenerating tubercles, and which ultimately coalesce with the ulf.*er. 

These lesions are usually met with in the late or terminal stages of phthisis, 
and are of the gravest omen, for life rarely continues long after their appearance. 

In acute tuberculosis, whether consequent on phthisis or not, miliary 
tubercles have been found in the bucco-jiharynx, but they are of pathological 
interest only.*"’ 

The diagnosis has to be made frojn syphilis and malignant disease, e.sjiecially 
from tlie latter, but, as a rule, the susjacion of t he tubercular character of the 
lesion is confirmed by the history of the case ami l)y the physical signs of 
phthisis. 

In some instances the diagnosis is rendered certain by the demonstration of 
tubende bacilli in the material obtained by scraping the surface of the ulcer. 

Thv lijis. — Tlu* idcer usiially starts at tho commissure .and originates in a 
crack. It may then spread to tlie cheek near. 

1 have seen two ur thn*e ra.ses of lies kiml. Tli»'. inarkiMl iiistniico in a man of 

40, tho subjoet of v«Ty rajiidlv advancing |)hlhisis. Tin* iik*i*r rapidly n-ifln'd tho si/. • of a 
sixpenny pirn*, and \va.s atUanlcd with conshlcnihlc infiltration round, s<» iinirh so that tla* ques- 
tion of epithelioiiia was raised, and on aceuiiiit of tlie dull I )t us to it.s iiatiirr, as Wfll as because 
of tho pain aiul distress prudiieed, its reiimval was decided tni. This was sucu* -^^ fully uecuiii- 
plished, and the W'ouiul linihsi, e.xce]»t in <»ne small part on the insifk* uf tin- mouth, which 
became reinftf ted. In a few wiu-ks the eonditiuii was as bad as bt-fure, and tin- pain and distress 
as grout as ever, so that the uperatiun ]>rtivrd to be uf little srrvici-. 

The ctieekii are rarely tlie seat of ulceration,^ unless by extension f^im the lips 
or fauces. If the central parts of the checks are alfccted, ri, is generally to be 
r^errod to some crosioii started by decayed teeth. • « 

The tjuiiift are [lerlnqis on the whole the rarest seat of tuliercular tdcyatiou 
in the mouth. Stomatitis and gingivitis are not uncommon in bad cases of 
phthisis, and the spongy, uleorateil condition of the gums due to this atiectioii 
may not at first be easy to distinguish from tubercular ulcemtion, but the course 
of the ease, and tlie usually rapid euro under simple remedies, is sufheient for the 
diagnosis. * 

* ' VL Spillinaun, Tiibcrc. d. fube IMgeMif., Paria, 1878, with refeivncea to literature. 

* Seri. klin. ^oeh,, 1903, 2. VolkvMLtiiCa Samgil., 1897^119, p. 15. 
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Palate . — I have seen two instances of this, both in women. 

In one it wiia due to t'xtensioii the fauces to the soft palate, and in the other the ulcer 
was of iiidependeut fonnutioii, and situated upon the centre of the hard palate. 

d |A case* is recorded by Mr. Hattie, in thjj Lantrt for Nov. .‘JO, 188l» ; and another by Fairlie 
ark, TV. Pathol. Soc.^ xxvii., in a man 18 5'ears of a^e, in which the s<it’t palate had l)«*en 
entirely destioj’od^ 

Fauceti . — Tliis is almost invariably tlu* result of extensitui from the iiei»rhlKnir- 
hood, especially from the larynx and opijrlotti.s. 

Towjue . — It is in the toiij^ue that most instances of tnbercnlar ulceration of 
the mouth are met with. The common seats are tlu* tip, sidi's or under surface* ; 
the dorsum, and especially the 2H)sterior part of it, are hardly over involve! I 
except by direct extension. 

An cxcollont in>lanec of tin* latter form is rc.cordc<l hy Howlhy,* in whitOi in*aily the wh(»lc 
of the faiiws and the parts connected with it were involved. 

At the tip and shies the ulcers commence as small a2>hthonsdikc patches, hut 
they soon involve the (leei)er tissues ami then leail t(^ tissnres which arc tin* cause 
of groat pain. The tissues around are tirm and inti1trat(*d, hut ii(»t to th<^ (^\tent 
which is usual in epithelioma, and in this slighti*!* amount of intiItration,'as in 
the usual absence of enlargement of the glands beneath the jaw, are huind points 
of diiVerence which distinguish tubercular from epithelionuitons nhM*i*at inn. 

Like malignant disease of the tongue, tiihercnlar nlci‘ration occurs twi<a» as 
frequently in men as in women, hut in both at an earlier age. As a rule, what- 
ever doubt may have existed at first is set at rest hy the history and course of 
the case, and by its associati<m with phthisis. 

A very goiKl lu^couiit is given by Hutliii in liis work on tin* Toiigiu*. 

A series of eases are reconlcd in the Pnih. Sor. Tmns.^ v«>l, x.\xiv., xxxv,, xxxvi., xxxix., 
and xliii. 

The first case in this country was d<*scrils*d by Tagel in 

Jhitlin recommends excision, hut tin? risk of fn*sh infection is very great in 
phthisis, and as cases in which t uhcrciilar <lis<*asc <if tlic numth devidnps usually 
run a raiad course to death, little is t<i he gained, 1 think, by op(*rution, except, it 
may bo, 2)artial relief of pain for the timt?. Although there may l»e cxcijptions, L 
doubt if, as a rule, as much is not lost hy operating under sneh nnfavouralde 
conditions as is gained hy any tenqwrary relief given, hut ea.!*h case must ho 
settled on its own merits. 

In cases of primary’ tuberculosis of the tongue, there can l)e no floiiht as to 
the wisdom of iunnediate excision, hut such cast's are extremely r;ir(?, 

2. Affections of the Liver. — The eh;ingcs in the li\(;r assoiMated with jdithisis 
are three, viz., fatty infiltration, amylobl disease, and tnl«?rcbi. 

Fatty injiltrntutn is hy far the most fre<ju<;nt, ami is met with in nearly one- 
third of all )3hthisical cases at the lime of <leath. 

Mumhisoii givp.4'30 instances out of ca.s<.'.s ; Wilson Fox, out of 91 ; and hebert in 33 
percent * . ^ 

It Yias been commonly attributed to the adniinistnition of cm! liver oil and 
other fatty substances in the treatment of jihtbisis, but it w’as described by 
Louis before this treatment was in vogue. It has l>cen also connected with the 
emaciation, but it does not occur with the same frecpieiicy in other wasting 
diseases. It might be referred to the diminished combustion of carlxihyd rates 

* i 

* Gee, St. Barth. Hosp. JUp.^ yo\^ vii., xxl Path. Sar. Trans., xxx\\ 160. 
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, in the lung, but, if ho, tiiere nliould hardly be so much geueml emaciation. It 
is, in Jact, the contrast between the disappearance of fat in other parts of the 
body and its excess in the liver which creates the difficulty in finding an 
adecpiatc exjdanation. * • 

Amyloid dimeuMi. — This is to bo connected with the prolonged suppuration 
in the lung, but being a general disease, it is not the liver alone tiiat is affected,, 
but the spleen, kidneys and intestines as well. • 

In my serirs amyloid disease iHicurrid in 20 ca.se.s, or 6*2 per cent., and this is the same 
perci'iita^'e a.s that given by Weleli.^ Wilson Fox’s is very much higher, viz., 15. As the 
number ot liis (\*ises was not large, 01 only, this may have been accidental. 

Amyloid disease in phtliisis seems to be less fre(|uent than it used to be in 
plithisis, but there are no figtires to prove this. 

7’i4//m7e.- -When general tuherculo.sis complicates phthisis, the liver hardly 
over escapes. The tubercles are then numerous, but very small, almost 
microscoijie. Ttibcrcles of greater size, as large as a pea or bean, are sometimes 
but only very rarely found, and in a few instances softening has occurred in 
them and cavities have been formed. 

A very rcniarkahlc case of this kind is iwoiiled ly TIcctor Mackenzie,® in which the |)art of 
the liver alleeUd was riildled with cavities, and the condition resembled closely that which is 
usually seen in chronic tulHtrculosis of the kidney. I liave also He«*n“ a similar cast? — but 
there I think the tubercle reached the utrccterl part of the liver by direct e.N;tousion through 
the diaphrugin. 

Cirrhxmi *, — The association of cirrhosis with plitltisis is probably accidental, 
for although tubercle may lead to interstitial hepatitis in ainituals, e.(/., rodents, 
nothing of this kind is met with in man except in the rarest instances, in 
a case recorded by Orth,** where the presence of tubercle in the liver was 
combined with a growth of dense fibrous tissue as firm as scirrliiis. 

Ill my scries cirrhosis was only found in 4 cases, /’.rr., in 1'2 ncr cent., a percentage 
pmbahly not above the g(;ii<‘ral average.. The liver, it may bc! noted, was in all these cases 
much above the normal weight, w«‘ighing 70, 82, 86, and 104 ounces respectively. 

There mny possibly be some coimoction between phtliisis and chronic 
alcoholism, for some cirrhotic patients die of phthisis, and phthisis is certainly a 
eommoiior cause of death in peripheral neuritis than would be ex|)ectod. At 
the same time it must bo borne in mind that phthisical patients, especially in 
hospital classes, do not infre([uontly take to drinking. 

3. Affection of the Spleen. — Tlie spleen is a favourite scat of secondary 
tuberculosis j the tubercles may be small and gray, or caseous and of some 
size. In i^ciite phthisis the spleen is enlarged and soft, as in sejjtic diseases 
generally, and when amyloid disease <levelops the spleen is more frequently 
aliected than any other organ except the liver.^ 

. 4. Affection of the Heart. — The heart is often small, ai\^ no doubt shares in 
the general atrophy of the bcxly which takes place; but this is^ioUcjpnstant, for 
t%e heart may be much above its ordinary weight, and that too without any 
Obvious disease in it. • 

Thii.s ill 20 male and 20 female case.s, taken at random, the heart was found to avera^^ lO^ 

V ounces in the males and 7^ in the females, t.r., it was a little above the normal weight in tho 
m^es and a little below in the females ; but among the male cases there were no less than 0 ' 
instanecs in whilfh the weight was above 12 ounces, and that without any gross cardiac disease. 

AVilsoii Fox, p. 620. * ^ Cf, Morley Fletcher, Path, Soe, Trani,^ 1899. 

• /Vtl/i. »SV«. Tr^ns,, vol. xli. , * Virch. Areh^, vol. Ixvi. 
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The cavities of the heiirt are not iiifrecjiieiitly found tilled with decolourised 
unte-mortem clots, which may extend from the cavities into the vessels, but in 
this there is nothing peculiar to phthisis, for it may occur in any ease which has 
been long a-dying. The relation of phthisis to morbus cordis will be considered 
in%nother place. 

Endomrtiitii^ has l)een described in cases of phthisis, but it is very rare, and 
when present is, as Biondi ‘ has shown, very larely tubercular, but <luti to eoccal 
infection. 

The pericanliuju often contains a little serous Iluid, which is exuded during 
the last few days of life and is tlropsical in natiin*. 

Peneanhtifi is rare. Is met with in an acute form sometimes in acute 
tuberculosis, and is then associated with the presence of lubeirles; in jhtliisis, 
except as the result of acute tuberculosis and jumte pericarditi.s, it is rare; but 
chronic pericarditis is rather more coninion. 

It was present in my series in 3 cjisos, t.t*., in 1 per etMiL, ami was «Iiie t«» tlie spreaiiiiig i»f 
the iiillaniinatiun from tlie pleura. 

There are a feiv roinarkablo cases recorded in which Pt/n-p?i(>uwtt-prrtrarf/ium 
has been produced by the opening of a phthisical cavity into the ju'i icardium. 

6. Affections of the Veins. — ThromlMisis of the femoral vein is not uncommon 
as an accidental complication of the later stages. 

6. The General Condition. — The tissues t»f the IkmI v do not seeio to he spetaally 
prone to decay in jihthisis, for patients arc, it appe^ars, rather less subject than 
other chronic invalids to bed sores, and after death tin* body resists putrefactive 
•change longer than is the case in many other diseases, ^fhese facts were observed 
by Laeniiec, 

ETIOLOGY.-N ow that phthisis lias been provcMl to lu‘ a germ disease, 
the iiuiiii question in its etiology has been settled. All the other fa<*ts in its 
etiology have now to lie considered in relation with tin* ]»rirne cause of the 
•disease, viz., the baeillus. The hi.story of the baiullus wiMiin tin* body, and the 
morliid cliaiiges it leads to, constitute the morbid anatomy of the diseasi^ ainl 
have already been diseu.ssed. 'fhe etiology has to di*al with tin* history of tin* 
bacillms outside the Ixxly, the ways in which tin; germ gains aec<*.ss to the body, 
the means the body has of resisting its attack, and the inlliienee of e.xternal 
conditions, on the one hand upon the offen.sive jKover of the germ and fin the 
other upon the defensive pow’cr of the body. 

Being a germ disease, phthisis is in the iKiture of things infective, com- 
municable : that it should also be infeetious in the eommon aereptntioii of the term 
is also possible, but does not necessarily follow. Wlri*tlier it really is iiifeelious or 
not cannot be as.snme<l, but must be settled by evidiaice and not by presumption. 

History of the Tubercle Bacillus outside the Body. 

The tuberple iwicfllus is of comparatively slow growtii, and requires for its 
•development ten t4> fourteen days when left undisturbed in a Kuit.;ible .sfiil. ft 
grows h 3 st at or alxjut the body tt‘iii|K;niture, and will not grow at all except 
within a limite^l range of temperature, i.^., betw<;en 80' and lOfi ’ F. 

The e.ssential condition.H, viz., re.st, moisture, suiUible teiiiperatuiY; and soil, 
;jftre not likely to be met with in nature except within the* body of a warm- 
blooded animal, so that growth, t.e., multiplication oiitsidc the laxly, is practically 


1 cm./. iUlg, Path., 1893, Feb. 23. 
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impossible. Still, though growth is unlikely, the bacilli are remarkably resistant^ 

and retain their vitality for long periods. 

• 

Plitliisical s|uituni can be dried and the bacilli still retain their vitality for forty to fifty 
dayH(Kocb)\ or if kcfit warm and moist, for even as long as nine or ten months (de Toma).’** 
They may be lieut«*d to 00'’ C. for twenty minutes (140® F.), or to 70® C. for ton minutes (168* 
F.), without boiiig coii»y)lcb?ly sti riliscd. • 

KxjMisnF-e f<»r from liftecn to twenty <biys tr> maceration in water, to putrefaction, or to re- 
peated jiltmiiite fi’«*ezings and thawings, will not always dcstr<)y them. • 

On the other liaud, resistant as the germs are, it is dilfioult to ]>rt*serve their vitality beyond 
the forty to fifty days, nnlijss Hj»e(!ial precautions are taken, sr) that this may be regamed as the 
natural limit of their life. Again, putrefaction and excessive inoisiiire, as well as prolonged 
drying, fi nd to their »lestnic(ioii. Direct sunlight and fresh air act on them as they do on 
anthrax germs and rayiidly shTilise* them. Koch showed that the tubercle bacilli were killed in a 
few minutes if in ;i. tliiii lay(?r, and in a few hours if in a thicker layer, Avlien exposed to direct 
sunlight, while they perished in ordinary daylight in five to s(!ven days. 

The laieilli, therefore, outside the body do not multiply, nor do they under 
orditiary eireuiiistniiees retnin tlieir vitality for more than two months, and the 
very jiroeess wliich would most likely lead to tlieir wide dissemination in the 
form (»f dust is oiuj of the most active agents in their destruction. 

( onsideriiig the eiiormouK numbers of bacilli (over twenty millions daily it 
has b(K!ii ealeiilated) whi(;h are discharged from the lungs even of a single 
phthisical patkut, it is evident that their destruction must be much more active 
than we sometimes assume or arc able to prove. 

Sources of Infection. 

When we consider the great number of phthisical persons living, and the 
largo amount of baeilli-containing sputum they discharge daily, it is but natural 
that man himself should bo regarded as the chief source of infective material, 
the sputum, so carelessly e.\poctorated here, there, and everywhere, being dis- 
seminated widely with the dust, taken, with the air, ill to the mouth and lungs, 
and so inhaled or swallowed. 


The dust (M)llr(TttMi from liospihil wards, oiit'jNiticiit rr)oms, dwelling- rooms, and the streets 
has been f»rov(Ml liy «?xp»Tifm*nt to ho iiifoctive. The bacilli themselves have been demonstrated 
ill the dust and in the deposits on the windows of siek rooms, and in the ventilating shafts of 
consumption Imspitals. In u rociMit investigation, Coates'* found in foiirtiMMi out of twenty-one 
liouses (i.e., in |H'reent.) living and virulent tubercle Imeilli in the dust of rooms occupied 
by phthisical itatimts, the dust being collected not from the floor, hut from the walls and ledges, 
where it had lU'posited itself naturally from the air in the room. 

On the other hand, (\»rnet* showed that in 147 dilferent observations tlie dust was infective 
in 40 ami lion-infective in 00 cases ; that the inftMJtivity de^s'iided npoii whether phthisical 
pei*8ons had been in a ]>osition to infect the dust, uiid that, where this was not the case, the dust 
was in)t iidee.tive. He concluded that phthisis was only daiigiTous through the sputum, and not 
then unless aiiu sputum was dried ; that the sputum, Inung hygroscopic, was very difficult to dry, 
and yet, to he aisseminated with the dust, must lie jiractically desiccateil ; lastly, that even 
infective dust often failed to infect, the bacilli being jntiU'cepted by the cilia and entangled in 
the mucus of the healthy air-tulies and so ex^Hdled. ^ 

Kansome and Delepiue** showed that the tubercle liacilli in sputiiip, when exposed to light 
and air, ^KTisheil lung before the spiitum had had time to dry. Cadc4lc’ ^vestigated the 
iKtality ot tubeiv.le haeilU in sputum, in light, in darkm^s, on' absorbent and on ^on-alisorbont 
materials. He found that sputum was very difficult to dry and desiccate, and concli^ed that- 
as drying and loss of viruhMice of tubercular sputum piticecded side by side, removable dusts 


* Virch, Jahrh., 1886, i. 28f». 

* Brit, Med, Jour,^ Aug. 16, 1890. 
Soe,y xl.. 1886,Vtc. 

^ Tuhen*. Ooiigr., Ijoiidon, 19®!. 

* l*i^ke’s Weber Prize Kssay, 1897. 


^ Coniil and Babes. 

For other inicro-orgaiiisras, ef, Downes, Tram. Boy,. 

® ZcUsch,/, Hygiene, 1889, p. 191. 

^ Ber. (CHygiene et de Police SaniUiire, Nov. 1906.-. 
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were ivally inert dust.s, and that infection by the inhalation oUiried s|nitum could be ilisrt'ji^irded. 
On the other Imnd, tlie droplets of saliva wliirh an* flisoliarf'ed into the air by eougiiin^ are 
eminently infective. The ivs|iiratoiv juissa^es are very favourable to the devel«»|mient of tuber- 
culosis wlien the bacilli wliieli ]>i*iu‘t:rate their interior are suspiuided i!i li((uid, and thi:^ is in 
accord with the results of experinienlal infection bv tlnr inhalation of spi*:iy.s. 

• 

If infected dysts, desiccated or not, be inspired, nuicli of it will bo deposited 
in the nioiitb and pharynx, and but little reach the air-passao^es and lun^s, so 
that the further and more iniportiint question would arise, wlietlier the infection 
be by inhalation into the lun^s, or not rather by infection into the digestive 
tract, or l)v swallowing rather than breathing. 'J'his will be fully considered 
later when dealing with the nnwle of infection. 

Besides the sputum, the dischargee from tubercular lesions, c.r/., tuber 
cular aliscesses, tubercular ulceration of the bowel, etc., are possible, though not 
likely, sources of infection. 

In considering the pathogeny of phthisis in man, /.c., its causation or mode 
of production, this fact must Ik* dearly borne in mind, that phthisis is very 

frequently the consequence of tubercle in some other part of the 

body, c.//,, tbc glands or the bones ; in other words, that phthisis is often not 
the primary lesion, but a, secondary lesion. When tubercle (‘xisis in any 
part of the i)ody, the lungs arc almost certain to become aflected sooner or later 
if life last long enough, or, as Laenticc puts it, with tubercle in any part id the 
IkxIj, if any other organ become secomlarily involved, it is almost certain to be 
the lungs. 

Kb'iji and IT<*Tin('«ig<* Oilihcs sin »w«*d long ago that i)i rabbits, in» niiifb-r liow tlin t.iibnrnulav 
infvtrtion was iiilroduwd, llio lungs w<‘r« among tin* organs i*arlinsl aH'rcii'd. 

Phthisis, then, is often the result of auto-infection, so that the 
date of the commencement of phthisis is not necessarily, or, as a 
matter of fact usually, the date of the introduction of tubercle into 
the body. Buhl proved long ago that jjhthisis was associated with Llie presence 
of caseous material in some other part of the body, antecedent to the phthisis ; 
and the teaching of his time might be aphoristii'ally ex[ucsscd, “ No phthisis 
without an antecedent caseous (f.e., tubercular) focus/* Biihrs observations are 
as true now as they ever were. It follows, therefore, that in iimny cases the 
seeds of phthi.sis have been sown long before, and that the patients have hecoriic 
phthisical because they were alrca<ly tubercular. 

If this be 80, the date of the original infection with tubercle is thrust 
further and fiirtlier back, even, it may be, into early childhoiKl, so that, iiv 
considering the cau.sation of phthisis, it will be necessary to deal with the 
original sources of infection in early life. 

Tlie liability to tubercular infection no doubt persists throughout the 
wlioie of life, so that a patient may hceoine tubercular at any age, even though 
advanced in years. At the same time tlie liability doerffases as age advances, 
and it is prqbabiy liot far from the truth to assert that an adult will probably 
not become •phthisical unless alrejuly tuVicrcular. 

The liability of the different parts of the bwly to tubercular infection seems 
to vary with the age. 

Thus in little children it i.« especially the glands that suffer, and of these by 
preference the bronchial and mesenteric glands ; a little later the cervical glands 
are the common seat of lesion ; still later the bones ; while it is not until early 
adult life that phthisis becomes, prevalent. 
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The cases of phthisis thus fall into twO etiolog^ical gTOUps : — 

1. Those in which the pulmonary tuberculosis is primary, i.e., in which 

the lungs arc the chief and the most recent, if not the only, seat of 
tubercle. 

2. Those in which the pulmonary tuberculosis is secondary, a 

consequence of pre-existing tubercle elsewhere. • 

The relative frequency of these two groups cannot be preejsely stated, but 
"Buhrs observations show how large the second group is, and it may safely be 
asserted tliat it includes the great majority of all cases. 

Given tubercle pre-existent in the body, the lung may become 
affected— 

(1) l>y direct exten.sion, from one of the bronchial glands ; 

(2) L»y the discharge into the air-tubes of material from a caseous gland, 

which cxi>lain8 some of the most rapid forms of tubercular disease ; or 

(3) By infection carried 

(a) ]iy the lymph stream or 
{h) Jjy the blood current. 

Tuberculosis in Children. — Children rarely siifler from phthisis, in the 
^ordinary sense of the term, though they are very liable to tubercular affections 
of other kinds. 

Tuherctilar meninijitis is essentially a disease of early childhood. The acute 
broncho pnmmoni a of children is also often tubercular. Both affections are 
frequently secondary, and found associated with softening caseous glands, of date 
long antccodoiit to the acute affection. 

The primary seats of tubcrcnilar infection in children are the lymphatic 
glands ; the bronchial or mesenteric in the very young, and the cervical in older 
children. In many of those eases these glands, of the one or the other set, are 
the only tubercular lesions found in the body. 

Among tho cliildnm of tlio jMior, cas<Mms lironcliial glands an* t'xiri‘nn*ly imhiiiiioii. Vooli-kor, 
in H sj'rirs of uiitiqisics at tin* Cliildroirs Jlospitul, liivat Onnonri Slri'i-J, fniiiid thesis glands 
oasooiis ill no loss than 311 |mt ('cmi. Out of 13 ca.scs <tl' tulHM-rtilar nmiiingitis under luy own 
observation, casoous lininchial glands weiv tin* tuily other tulu rvular Insioii in S and caseous 
inesenterie glands in J. 

The general trei|ueiK*y of lulMTeiilar inreetiou of these glamls in chil<lren is sliown by the 
following figures of ditlerent ohsrrvcrs: — 



WimhIIiciuI. 
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Pi*!' CtMll. 

7 n '♦» 
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. 7‘.> 

•lli 

Per cent. 
73 

4(> 

IVr coiit. 
7f> 

86 

Per cent. 

6n 

Per cent. 
76 

60 


The relative freipieney of primary tuhewnlosis in the hroiiohial and im*8t^iteric glands id 
differently stated by different writers, but on tin* whole flu* bronchial giainktaix* more fre 4 Ueiitly 
fleeted than the mesetiterie. * • 

'NVhen the bronchial and mesenteric glands are the seat of primaiy tuber- 
culosis, 7.e., when there is no accompanying lesion of the air tubes or of the 
iutostinos, it follows that the bacilli must have passed through the mucous mem- 
brane withotit allecting it, reached the lymphatics, and thence been carried to 
the glands. •Foi^tunately, in many cases, the changes excited there remain local, 
bj^xma quiescent, and the Jesious produced become in time encapsulated, and 
thus abut off from the rest of the body. 
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Where the bronchial glands are the primary seat of lesion, the infection may, 
have been introduced by the air, and, in the case of tlie mesenteric glandy, with 
the food. 

But the distinction is not so sharp as it might seem, for much of the infected 
dust would be deposito*!, like all other dust, in the month or pharynx, and 
swallowed. If "it reached the lung, it would bo entangled in the mucus, swept. 
>>ack again by, the cilia, and finally expelled hy coughing. Those bacilli, also, 
which are swallowed are acted on by the gastric and intestinal juices, which 
inhibit their growth and activity, and ultimately destroy them. 

The body baa thus considerable power of protecting itself against the inroad 
of l)acilli, and, so huig as the number which gain access to the bo<ly in a given 
time is small, they are expelled without harm. If a few gain an entrance, they 
are interned in the lympliatic glands. It is only where the numbers introduced 
are inirnen.^^c that local lesions are produce<l. This is well seen in cases of 
phthisis where the sputum is swallow'cd : in such cases secondary intostinal 
tuberculosis is coniinon, and the condition is analogous to the experimental 
production of intestinal tuberculosis in animals. 

If the identity of tul>ercuiosis in animals and man be accepted, other sources 
of infection obviously exist in food, especially in the milk ami Besh of cattle, 
and thus the purity of the milk and meat supplies becomes of the greatest 
importance. 

Ill roltl-hhtodaf animttln liilim’lJ* t»i be an oxtreiiifly ran* aHV(‘ti(iii, Imf it has 

dfserilMiI jis occuriing in iv|itil< s in cuiifiiienioTit. 

Ill trn rm-hfootfed animats it is Nvid«*ly prevalent, and ]H‘olial»ly all lliis elass are siiseeptible, 
Many wild animals, altlemgli rarely a(la< Ke»| whili* living in the iiurinal .slate, fall n'ady vii'tiiin* 
in eDiitiiieiiient. This is notahly the case with monkeys, rabhits, and guinea-pigs, the last iiaimHl 
being .so .sMseejitilile tliat they are usually seleeied tor e.vperinnMital piirposeH. 

ill fact tubercle bas bi-eii .stated to be <?.sjH*<dally tin* disease of man wlio Jives in boirses, and 
oi'e.'ittle wlio live in stalls. 

It is among doiiicslicuted animals, and especially among cattle, that tuber* 
culoKis is most prevalent. 

The returns from difrerent countri<*s show' great variations in its prevalence, 
but agree in showing it to be Vf.*ry eoinnmii in <;very one. 

In llerlin, where systeiimti<’ examination has been carried on for many ve.irs, tin* pereentage 
of tubercular cattle for all cattle .slaughtered is 8*1. In lire.-il Ibitain and Ireland it is HbiUd to 
be about J. Ihilliiiger l aleulutes that not le.ss than and |irob.ibly as imieh us 7 or even 8 |km* 
cent, is the average rate for inib'h cattle, and that; in all |irubabilily, wliere iiis|teetioii in not 
rigid, the frcipieiiey is still greater. Sidney Martin * states tJiat JU to 20 pel* cent, of all ooWH 
are tlibereiiliir, aijfl (piote.s .statistics from t aipenhageii showing a pen i rdage of 17’7 for oxen 
and cow.s ami 0*2 for cal ves ; ihnii Ihalin a porciriilage of 1 .0'l and O’Oif respectively ; while for 
swine the pereenlagi- was l.n‘8 in l>^j)enhageii and 1 'h.’i in IJerlin. 

Uaijg“ also gives numerous .statist ii*.** to ,s)i,>w not only the. great fre«|n«*ney of t iflierruloHis in. 
cattle in general, but al.s<i tin; gre,at variability in diirerenl countries and in dilfereiit parlH of the 
same country. 

Fl(Miiiiig“ gives a maj» which demonstrate-, for pjatlen-i’adeii a <'io.se rulatioii lN*t,we«n the 
prevalence of lubeiculo.skt in cattle and llie frc'pieiicy of tubercular disease in the iKipulaiioii. 

* The Infectivity of Milk. 

(I) For Cattle. The infectivity of the milk of tuberciilur cattle haa been 
conclusively proved by experiment. 

Hirstdiberj^er** took twenty tul»erfjular row's, removed tin* iiddcrs with great cai*e, and teutod 
the milk obtained from them by in<x;ulation into other animalK. • 

* Clifrord Allbutt, Syst^'m of Medicine^ ii. 32. “Tnberc. Congr., Paris, 1898j. 

• VeUrin. Mtd, * Dcutsch Arch /. ktin^ Med,^ vol.^liv. Virrh. Jahrb,^ 1890, i. 545* 

VOL. II. 30 
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' TO experiments^ yielded ])ositive results in 11 in 66 per cent.) and negative in 9 
In 46 mr cent.). The percentage of successful inoculations increased the more highly tubercular 
the annual was. Thus — 

6 very tuberculous cows yielded 4 positive results and 1 negative. 

, 6 moderately tuberculous cows yielded 4 positive results and 2 negative. o 

9 cows, in which the tubercle was limited to the lungs only, yielded 3 positive result^ and 
6 negative. < 

In only one of the 20 cases was tubercle discovered in the udder itself, so tiiat tliese observa* 
tioiis prove that the milk of cows suffering from tubercle in any part of the body is risky. 

Tubercular disease of the udder itself greatly increases the risk. It is fortunately rare, but 
possibly not so rare as is often asserted. Easton*'^ states that at tho present time it does not exist 
in more than 0*5 per cent, of cows in the London district. Tubercular disease of the udder may 
be a primary affection, t.e., tubercle may exist in tho udder and nowhere else. 

Not only has the milk been proved to bo infective, but the bacilli have been 
actually demonstrated in it, and in the butter and cream obtained from it. 

It has been also shown that the infcctivity of the milk is largely diminished 
by the practice in dairies of mixing the milk of many cattle together before 
distribution, the infection being thus greatly diluted and diminished in proportion. 
Lastly, the infectivity may be destroyed completely by boiling the milk for a 
few minutes, or even raising it for a somewhat longer time to a temperature just 
short of the boiling point. 

' (2) For Man. The evidence of the infectivity of the milk of tubercular 
cattle is less complete and satisfactory, but the presumption is strong. 

1. Tubercle is very rare in the first few months of life, but becomes frequent 
after the first year, and continues prevalent for the next two or three years, after 
which it becomes less frequent again. During these years it is that cow’s milk 
enters so largely into the diet. 

2. The intestinal glands are a very common scat of primary tuberculosis in 
small children, and they must have become infected through the food. 

3. Mesenteric tuberculosis, or tabes mesenterica, in children has not dimin- 
ished at all, or in anything like the same degree as phthisis has in recent years. 

V Direct proof of the infection of an infant by the milk of a tubercular cow is 
^very difficult to obtain, for tubercle is of slow growth, and before the lesion has 
^ sufficiently developed to be recognised, all chance of tracing the infection to its 
source in a particular cow has usually been lost. 

A few cases, however, which appear to be conclusive, are recorded. 

A healthy child,® born of healthy parents, was fed exclusively upon the milk yielded hy a 
particular cow ; tho child died at the age of four months with tubercular mesenteric glands. The 
cow was slaughtered, and, though supposed to be perfectly healtliy, was found to be tubercular, 
and tubercle bacilli were demonstrated in its milk. Other cases are referred to by Bavenel.^ 

As all ^'isk of infection by milk can be removed by boiling, this seems a simple 
imd obvious thing to do, especially as tubercle baci^i are not the only infective 
organisms which are conveyed by milk. It is difficult to overcome prejudice, but 
-the taste for uncooked milk is acquired, and children who have nef^er had any- 
thing but boiled milk do not like it raw. ^ ^ 

It has been stated that milk is deprived by boiling of some of fbs nutritive 
. value, and that children fed on boiled milk are likely to become ricketyl This 
statement rests upon no satisfactory evidence and remains a matter of opinion, 
'r :i do not accept it, for there has been nothing whatever in my own experience to 
justify such a conclusion, and much to render it unlikely to be true. 

- ^ Bollinger, Thiermed, Rundschau, 1888, p. 272. >Tuberc. Cosgr., Lend., 1901. 

* Jahrb, for 1888 ; fFien Med, £1,^ x. 49, xi. 6. 

. * Tuberc. Gongr. , Lond., 1901. « 
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Even if swch a risk were proved to exist, it would still be a wise precaution * 
to boil the milk, for the tendency to rickets could be counteracted in other* ways, 
and by boiling or satisfactory sterilisation the risk, not only of tuberculosis, 
would be eliminated, but of other infections, such as measles and scarlet fever 
or diphtheria. . 

, The Infectivity of Meat. 

The muscles are not a favourite seat of development of the tubercle bacilli. It 
is rare to hnd tubercular lesions in the muscles except in acute general tuberculosis, 
and not often then. Siill the muscles of tubercular cattle, and even the expressed 
juice of the muscles, have been shown by experiment to be infective to cattle. 

Meat, however, is rarely eaten raw in this country, and cooking greatly 
diminishes its infectivity, though it does not completely sterilise it. 

The risk, therefore, in the case of meat is comparatively small. 


'The Relation of Bovine and Human Tuberculosis. 

Ill what has been stated, the practical identity of bovine and human tuber- 
culosis, and the transmissibility of tubercle from cattle to man, have been assumed. 

That tubercle in animals presented certain differences, both pathological and 
physiological, from that in man has been long known, but not regarded as of 
fundamental importance, or more than would admit of easy explanation on the 
analogy of other infective organisms. 

It was, therefore, with great surprise' that Koch’s statement was received, 
that bovine and human tubercle were different diseases, and not communicable 
the one to the other; and, as a practical conclusion, that the prevention of 
tubercle was to be looked for in general improvement in the sanitary condition 
of man rather than in the purification of dairies and in the inspection of cattle. 

Koch’s ^ position ajipeared to be this : — 

(1) The bacilli of bovine tuberculosis were much more virulent to cattle and the domestic 
animals than those of liuiiian tubercle. 

(2) The ditlorcnce was so marked as t<j bo relied upon as a means of distinction between the 
two foims. 

(3) If bovine tuberculosis were the common source of human tuberculosis, intestinal tuber- 
culosis should be common in man, and not rare as it actually was. 

To each of these pi'opositions the following objections were urged : — 

(1) Granted the low virulence of human tuberculosis for cattle, it did not follow that the 
converse W’as true, viz., that bovine tuberculosis had a low virulence for man. The probabilities 
were to the contrary, for the bacilli of bovine tuberculosis being so dangerous to such diverao 
species as the rabbit, horse, dog, pig, and sheep, indeeil to almost every f]iiadrui>ed iijion which 
they had been tried, it was in the highest degree probable that they were also dangerous to mail ; 
for all the bacteria which were pathogenic to all the domesticated ariim.'ils were alKo*])athogenic 
to man. Indeed it might even be the case that bovine tiiberciilo.sis was especially virulent to 
man, as Ravenel maintained. 

At any rate the possibility of direct infection of man from bovine tuberculosis was proved by 
certain cases of fEbcidenta^ inoculation. 

(2) The difference in virulence between the human and bovine tuberculosis was not ^ 
marked as to ha a reliable means of distinction between them, for there were great differences in 
the virulence of tubercle bacilli even in animals of the same species. 

(8) Koch’s third proposition was the most important. This stated that if human tuberculosis 
had its usual origin in infected milk or flesh, primary intestinal tuberculosis would be common 
and not rare, as it actually was. 

The statistics, however, on this point varied greatly. Thus, Still’s figures, derived from the 
statistics of the Children’s Hospital in Great Ormond Street, London, iHaced the percentage of 
mimary alimentary infection in tubercular children at 29*1 : and Shennan, for the Royal 
iHoapital for Children in Edinburgh, at 28*1. ^ 

> UVad^ew, Zane«(, Ang. 8.ab01. 
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It was quite true that tubercular ulceration of the intestines in children was rare compared • 
with ths frequency of tubercular diseases of the mesentenc glands, but this was to be explained 
by what appeared to be the fact, that the bacilli could pass through the mucous membrane of 
the intestines without producing local lesions, just as they were apparently able to do through 
the mucous membrane of the bronchi, for the bronchial glands were often found tubercular 
without any tubercular lesion being discoverable in the air-tubes. 

It has been shown experimentally in rabbits that tubercle bacilli may bo demonstrated in 
the mesenteric glands, after focdiiig with tubercle cultures in milk without any lesion of the 
intestines.^ 

Koch’s statements, made with so much conviction and authority, necessitated 
the complete re-examinatioii and re-investigation of the whole question of the 
relation between human and bovine tuberculosis. Various commissions of inquiry 
were appointed in dilfereiit countries and much independent work has been done. 

The present position of the question is thus summed up in the conclusions of 
the recent Tubercle Commission, presented in 1907, p. 36. 

** There can be no doubt that in a certain number of cases the tuberculosis occurring in the. 
human subject, especially in children, is the direct result of the introduction into the human 
body of the bacillus of bovine tuberculosis ; and there also can be no doubt that in the majority 
at least of these cases the bacillus is introduced through cow's milk. Cow’s milk containing 
bovine tubercle bacilli is clearly a cause of tuberculosis and of fatal tuberculosis in man." 

** Tile facts indicate that a very large proportion of tuberculosis contracted by ingestion is 
duo to tubercle bacilli of bovine source. 

“ A very considerable amount of disease and loss of life es})ccia11y among the young must be 
attiibutod to the consumption of cow’s milk containing tubercle bacilli. The presence of 
tubercle bacilli in cow’s milk can be detected, though with some difficulty, if the proper mean.s 
' be adopted, and such milk ought never to be used as food. . There is far less difficulty in 
recognising clinically that a cow is distinctly suiforing from tuberculosis, in whicli case she 
may be yielding tuberculous milk. The milk coming from auch a cow ought not to form part 
of human food, and indeed ought not to be used as a food at all. 

‘ ’ The results clearly point to the necessity of measures being taken more stringent than those 
at present enforced to prevent the sale or consumption of infected milk.’’ 

The difference between Koch and his opponents may not after all be as 
important as it seems at first sight. For if, as Koch maintains, bovine and human 
tuberculosis are distinct, so that bovine bacilli cannot set up human tuberculosis, 
still they can sot up serious and fatal bovine tuberculosis in man. In other wordsj 
man is susceptible to attack by both bovine and human bacilli.'^ 

The complexity of the problem is still further increased by the existence 
of many other acid-resisting^ bacilli, closely resembling, but distinct from, 
the tubercle bacillus, and this robs of much of their importance many of the 
statements made as to the existence of tubercle bacilli in milk, butter, or cream. 

There^are, it seems, thirty different organisms which behave likd tubercle 
bacilli in relation to aniline dyes. 

A good rimmi of this part of the subject was given by t>r. Moeller in a paper read before the 
Tuberculosis Congress in London, 1901. * 

The groat characteristic of tlie tubercle bacillus by which it has 'beeij hitherto recognised, 
Sriz., its resistance to acids and alcohol, is now known to be a characteristic, net^f the tubercle 
bacUluB alone, but of a group of bacilli of which the tubercle bacillus is only one. This pro- 
perty is not oven essential to the tubei'clc bacillus. It depends upon a peculiar Sfatty and . 
waxy enveloiMj with which the adult tubercle bacillus is surrounded, but which the young 
tubercle bacillus does not possess. Moreover, the substance of which the envelope is formed 
may be chemically extracted and removed and the tubercle bacillus still remain alive and retain : 
its specific properties. . \ 

Other acid-rasistiug bacilli resembling those of tubercle are the lepra hacillus^ the smrgma. 
ItacilltiSf tl||p organism of avian ^ubcrculosiSy the butter bacillus, the wanure bacillus, fovnid iii 

^ Bartels, TFisn med, WocK^ Ko. 15. ^ ITathan Raw, Lancet, Feb. 16, 190,7. 
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the faeces of animals, and the ^aa9 hacillm^ or Timothy haUlhis (called so because found in the 
Timothy grass, Phleum pratcjise). All these resemble the tubercle bacillus closely. 

The grass bacillus and the manure bacillus are the most important, but from them bSth the 
tubercle bacillus can be distinguished by its exceedingly slow growth on cultivation, the former 
fogning colonies in twenty-four hours or so and at room- temperatures, the latter only after 
several days and at incubator- temperatures. 

• 

These pseudo- tubercle bacilli have been also found in the sputum from the 
lungs of man,* in the mucus of the nose and pharynx, on the tongue, in the 
sordes, on the teeth, and in the tonsils. 

The confusion is rendered still greater by the fact that all these acid-resisting 
bacilli produce tubercle-like lesions in the animals experimented on, though only 
under special conditions and in a limited number of cases. 

It is thus evident that great as has been the advance made in the knowledge 
of tubercle in the last twenty years, we stand still only on the edge of the 
subject with an ever-widening held of investigation opening out before us. 

Even if it were right to suspend judgment for the present as to the absolute 
identity of human and bovine tuberculosis, it would surely be wrong, while 
waiting for further knowledge, to suspend the measures now being taken to 
diminish the risks of infection, these measures being the logical conclusion from 
the facts so far as known at present. It will be well, therefore, to continue to 
legislate actively for the purification of dairies and slaughter-houses, and for the 
elimination of diseased cattle. 

In respect of milk, it is surely wise to err on the side of caution, and, as- 
. boiling will destroy other infective organisms beside tubercle bacilli, to continue 
to boil the milk, especially as there is no evidence whatever to prove that 
boiling in any way impairs its nutritive value. 

Mode of Infection. 

In animals it has been experimentally proved that tubercle may be conveyed 
to health}'' animals by inoculation, inhalation, and feeding. 

In man the same modes are possible, though not all equally likely. 

1. Inoculation. — Of recent years many conclusive cases of the inoculation 
of tubercle have been recorded in man, usually upon the hands. Many of the 
cases were treated surgically and cured, but others became phthisical after a 
time. 

• 

Thus the case is recorded^ of a nurse who cut her firigcr in cleaning the broken spittoon used 
by a phthi.sical ^latient. The wound became tubercular and s])reiid to tlje tendoas, sheath of 
the muscles, and glands. Bacilli were demonstrated in the tissues. Tlie patient was opeiuted 
on and cured., 

A similar case is quoted by Detickc ^ in a child who cut his liead with the edge of a utensil 
in which his nliUiisical mother spat. The wound became tubercular and so did the glands, and 
the child diea four i^onths later. 

Stein thal %ifso gives the case of a wife who acquired a tubercular skin affection of the bans 
OB the result of washing the linen of her ]ihthisical husband. 

' It is^irobablo that many of the post’inurlem warts are nodules of tubercular infection. 
Karg^ records the case of a poat-mortem attendant who died of xihthisiH, the result, it ax)pcared,. ' 
of such an inoculation. 

• ^ C/. Heron on Communicatioii of Phthiaia, p. 25. Other cases in ajqiendix by Koch,, 

Gottstein, Fortach. d, Med,, 188(5, No. 8. « 

* D. med. Woch., Mar. 27, 1890. » D, med, Woch., 1888, No^lO. ' . 

' \ * Centralhl,/, Chirurgie, 1885, Ang. 6* 
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i 

Another interesting group of cases ^ is that in which tuberculosis developed in circumcision 
wounds, the wound having been su^.ked at the time of operation by the operator, who was 
phthisibal. 

The possibility of direct inoculation in man may be regarded as establish^, 
but this mode of conveyance is obviously of rare occurrence, and if we may 
judge from tuberculosis of the skin, phthisis is but a rare ^result of such 
inoculation. # 

2. Feeding*. — On the analogy of cattle we may fairly conclude that there is 
considerable risk of infection to the child if it be suckled by a tubercular mother, 
although the risks must be somewhat less than in cattle, inasmuch as tubercular 
mastitis in woman is extremely rare. 

Another source of risk to the child is the practice, which is not uncommon 
among mothers, of chewing portions of the child’s food themselves before putting 
it into the infant’s mouth. With a phthisical mother, the chance of infecting 
the food in this way would be considerable. 

Tubercular mothers, therefore, should not suckle their infants, and should 
be warned of the need of care lest the infection be conveyed from their own 
mouths. 

What applies to the mother applies equally to a wet nurse, and no woman 
who is actually phthisical, or is suspected of being so, should ever be employed 
as a wet nurse, for there are many instances recorded in which a child born of 
healthy parents, and whose only food was obtained from the breast of a phthisical 
wet nurse, developed tuberculosis and died of it. 

If cow’s milk be used as the substitute for mother’s milk, whatever risk of 
infection from it there may be is removed by boiling, and boiling or some other 
efficient means of sterilisation should never be omitted (ef, p. 446). 

3. Inhalation. — In animals inhalation is the most certain way, after inocula- 
tion, of conveying tuberculosis, and, a priori^ the presumption would seem strong 
in favour of inhalation being also the most common mode of infection in man, 
considering the ubiquity of the tubercle germ and its free dissemination with 
the dust. 

There is, however, no evidence to show that there is in man anything which 
corresponds with the acute tubercular broncho-pneumonia experimentally pro- 
duced by inhalation in animals, possibly because the infective material is rot 
introduced into the lungs of man in sufficient amount. When this form of acute 
tuberculosis of the lung is met with in the adult or in the child, it is generally 
to be traced to the actual discharge into the air-passages of tubercular material 
from a caseous gland or other tubercular focus communicating with the air- 
passages. ^ 

But it does not follow, because tubercle-ladan dust is taken in with, the air 
breathed, that it necessarily passes down the air-tubes. On the contrary, 
experiment shows that most of the dust, or spray, is deposited ^in the mouth 
«nd pharynx, and that little is left to pass on into the air-tubes-w-of that little 
the greater part is caught by the mucous membrane of the trachea &d large air- 
tubes, coughed up and expectorated. Thus an infinitesimal part only of ^he dust 
originally inhaled is left to reach the lungs. 

Calmette and Guerin, indeed, maintain that air-borne tubercle bacilli are 
unable to reach the alveoli at all, and to penetrate the pulmonary parenchyma., 

* ^ ^e, Lancet^ 1888, i. p. 28.* Elsciiberg, JO. Tned. 2tg»t 1886, p. 358. Lehmann, D, vned* 
iPbcATlSSe, Nos. 9-13. 
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If, then, tubercular infection be introduced by dust, it must be by tiiat^ 
portion of it chiefly which is deposited in the mouth and pharynx, and pprhaps 
the upper air-passages. Yet primary tubercular lesions in these parts are rare* 
It follows, therefore, that the tubercle bacilli must pass through the mucous 
membrane of these parts and infect the lymphatics. Of this there is evidence 
enough, and thus the conclusion is reached that the mischief which develops in 
the lungs must in most cases be secondary to that in the glands. 

The first definite evidence of tubercular infection is very frequently given by 
the glands of the neck, and in former days the so-called scrofulous glands were 
regularly described as the common precursors of phthisis. 

The cervical glands, indeed, offer a direct route to the pleura and Jungs, and 
may explain the frequency with which the apex of the lungs is the seat of 
pulmonary tuberculosis. 

If this reasoning be correct, tubercular infection must take place far more 
commonly by the digestive tract, t.e., by ingestion, than by inhalation through 
the respiratory tract. Inhalation would thus play an altogether inferior rOle 
compared with ingestion, and that whether the infective material be introduced 
by the food or ivith the air. In each case the tubercle bacilli pass through the 
walls into the lymphatic glands beyond, without leaving any local lesion to mark 
their place of entry. The lymphatic glands do their best to filter off and localise 
the infection introduced, but if unsuccessful the infection travels on from gland 
to gland, following the course of the lymph stream. Thus from the intestinal 
glands below, the infection might extend upwards above the diaphragm to the 
thoracic glands, whence the infection of the lungs might be direct ; or proceeding 
still further upwards, or from the cervical glands downwards, reach the thoracic 
duct, and so gain access to the veins, whence it would pass to the right side of 
the heart and be filtered off by the lungs. 

With such a conception of the process of infection, primary tuberculosis of 
the lung, ^.e., primary phthisis would be, as I believe it actually t(ybe, rare, and 
we should reconcile the theory with what Buhl asserted to be the fact that, 
phthisis presupposes an antecedent caseous tubercular) focus. 

Phthisis would thus bo in nearly every case a secondary infection, and, except 
where the lungs become tubercular by direct extension from some neighbouring 
tubercular focus, generally a bronchial gland, or as a part of a general tubercular 
infection, would only develop when the lymphatic glands, the great protectors of 
the body against tubercular infection, had failed to do their duty. Thus we 
arrive in another way at the same conclusion which has already been referred to 
{p. 443), viz., that persons become phthisical only when they have been previously 
tubercular, a conclusion which has far-reacliing effects in respect of both preven- 
tion and treatment. ^ 

Recent investigations show that the intestinal route plays a far more 
important r61e in the production of human tuberculosis than has hitherto 
been recognised. 

This is tlft text of the Cavendish Lecture lately delivered by Professor Whitla,' 
tn which a sumnfary of the recent work on the subject will be found. 0 : 

The experiments of P. Vansteenberghe and Grysez upon the production of 
pirlmoff&ry anthracosis show' that the carbon particles do not reach the lungs by 
inhalation, but that they are arrested in the iiQse, mouth and pharynx, and 
shallowed. They then reach the intestinal tract, and passing through its mucous 
membrane enter the lymphatics, and travelling upwards reach the thor^ie 
duct, and are ultimately carried to the pulmona^ parenchyma by the blood 
stream. 

* July 18, 1008. • 
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experiments were repeated by Calmette and his fellow- workers, substi- 
Itotin^tubercular material for the carbon particle^, with the same result. When 
tiie tubercular material was introduced into the intestinal tract, the tubercle 
IbiMilli passed readily through the intestinal walls, leaving no lesion or trace gf 
. i^eir passage, into the lymphatics. The mesenteric glands then became infected, 
,atid from- them the infection' gradually travelled upwards to the thoracic glands, 
i iand* so passed into the lymphatic duct. It thus entered the veins and was 
carried into the lungs and filtered off there. 

In time the infection might travel even up to the cervical glands, so that 
infection of the cervical glands may be from jhe intestinal tract and is no 
proof of itself that the primary infection came from the mouth, pharynx, or 
..oesophagus. 

Thus Calmette arrives at the conclusion that in the immense majority of 
oases pulmonary tuberculosis is not contracted by inhalation, but by the inges- 
tion of tubercle bacilli or tubercular material into the intestinal canal. 

This is the conclusion to which, as I have already pointed out, the unbiassed 
consideration of clinical evidence inevitably leads. 

■'i. 

Direct Infection from Man to Man. 

In this connection the question naturally arises, Whether phthisis is catching 
~that is to say, whether it is communicable from the sick to the healthy ? 

^ The question in the case of phthisis narrows itself to this : What evidence 
/have we that phthisis may be conveyed ,to a healthy person by the inhalation 
of the breath of a phthisical patient 1 The bacilli have been found,^ it is true, 

' in the air expired, but careful observation has shown that they do not exist in 
the air as such, but in the particles of sputum thrown into it by coughing. 

Direct infection, therefore, by means of the breath is a possibility, but we 
must enquire' whether such a mode of infection is supported or proved hj clinical 
evidence. It is fair to say at the outset that if phthisis were eminently con- 
tagious, the proof of it ought to be overwhelming, considering the frequency of 
the disease ; and yet we see that great doubt exists on this point among those 
most competent to judge, and that some who at one time believed in its con- 
'tagiousness abandoned that opinion. Of these, Louis, Portal, and Laennec are the 
most notable instances. The question is one which must be settled by evidence 
and not by theoiy. 

If phthisis w’ere a contagious malady we should expect to find the clearest 
.|)ro0f of it among those who are placed in close relation with the sick, e.^., among 
married couples, among nurses and doctors, and among inmates of the same 
iibuse or institution. The problem' is very complicated, for, quite apart from the 
question of contagion, there is clear evidence tlj^t external conditions, such as 
the place and mode of living, exercise an important infiuence which it is very 
difficult to eliminate. 

I. Infection from one married partner to the otfieri.— Jp considering 
me evidence offered in favour of direct infection as between mati and wife, 

cannot fail to be struck with the rarity of the cases. Thus Wilso* Fox,* 

of ^ large experience of twenty-seven years’ duration, can only quote two 
^inatences, and in one of these the second partner was not seen till five years after 
^thOv death of the first. Hermann Weber, ^ again, in his oft-quoted paper, records 
|t ceases only out of an even longer and larger experience. For myself, although 

ap ^ ■ * 

e * Ransom, Proc. Soc,, voh xxiy, 

^ Dis. of Lu7igs, '571»i * Trans, Clin, Soc,, toI. yii. 
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I have been on the look*out for such cases, I have only met with one instance 
in the course of thirty years, and that would hardly bear very critical 
investigation. 

Jin the Collective Investigation Records many of the contributors say that they 
have seen but one case in m«ny years, for instance in forty-five, forty, thirty-six 
years, and so on. * Even on the general cf uestion, in that report the answers in the- 
negative V)ear to the answers in the afhrmative the proportion of about 3 to 1,; 
while even among the affirmative answers many are mere statements of opinioni 
without facts or reasons given. 

Some writers, however, place tlie frequency much liigher ; thus Leudct^ out of 112 cases met ' 
with 7 instances in wliich both married partners were phthisical, I'.n. , 6 percent. ; Wahl Essen’s* 
series yielded a percentage of 8, and Osier’s^ also of nearly 6. 

Schryder gives the following figures ; — Of 844 cases of phthisis in married persons, tlie man 
only was jthtliisical in 445, the woman only in 367, and in 32 cases, 3*8 per cent., were 
both ])htliisical ; in some of these instances both were phthisical before marriage. 

Phthisis is so common a disease that the chances cannot be inconsiderable 
that a man, born to die of phthisis, whether he married or remained single,, 
should wed with a woman also born to die of phthisis whatever her career in 
life. Longstaff ^ has calculated these chances and found them to he approximafely 
as much as 3 per cent., that among 100 married couples the chances are- 
that in three both husband and wife will die of phthisis without any other 
cause than accidental association. This percentage must then l>e deducted 
from the total given for such cases, and thus even the outside. percentages of 
6 or 8 per cent, just quoted would be reduced to ^ or 5, or if the common 
experience be taken the percentage would fall to zero. Statistics therefore seem 
to prove the risk of direct infection between man and wife to be very small, for* 
taking even the outside estimates, the chances are at least 12 to 1 that where- 
the one partner is phthisical the other will escape, and if not, at least 20 to 1 
that the disease will have been acquired in some other way. Again, it is strange 
on the assumption of direct infection that there should be such a difiercnce 
between the sexes as the iigures show, for it seems to he twice as frequent for" 
the husband to infect the wife as for the converse, viz., for the wife to infect the 
husband, and as the general liability to phthisis is the same for both sexes, this- 
would point to some special cause other than infection. 

The common class of case quoted is that in which a husband dying of phthisis is iiuraed by 
his ^e, who after his death becomes also ])hthisical ; but in many of these ca.seH the connection 
is somewhat strained, for the interval between the husband’s death and the ap^iearance of" 
phthisis in the wife is often considerable, and may be months or oven years. 

The most remarkable cases of all are those in wliich the same phthisical husband loses more- 
than one wife of phthisis, in one instance four wives (Weber),® in three other iiistancoi^threo, and 
in nine other two. 

On the ot\^er side must be placed those much more frequent instances in ' 
which one of a married pair is phthisical, and the other, though living in the^. ' 
closest assoG^ion, never becomes phthisical at ail. Portal records two casec# 
in tj'hich a man married in the one instance two and in the other three wives, 
all of whom died of phthisis, and yet the man in each case escaped. On the- 
whole, taking the evidence as it stands,' the risk of direct infection as betweem 
man aud wife must be very small. 

» Bull, Med,, 1886, No. 16. * D, med. Woch.^W^, p. 4. ^ > 

* Medicine, l.e, ^ Ap]iendix to Collective Investigation Records,' ./ 

V . J^dvde de la ctmlag, de la PJifhisit, Paris, 1879. Qf. note in Wilson Fox, p. 671. ' 
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The transmission of infection ** per coitum ” has been sug^ted, but it is unproved in man, 
and even in animals the cases quoted seem hardly conclusive. Thus Zippelin ^ quotes an 
instance in which a young tubercular bull infected ten cows, and Haarstuck another in wliich 
sixty cows were infected, but it does not follow that the other possible modes of infection were 
^excluded. ^ 

If direct infection be difficult to prove between man and wifq, it must be still 
tmore difficult to establish in the members of a family. 

Ogston ® records the case of a family of ton pei-sons without hereditary taint. A son became 
phthisical abroad, and was inii’sed at home by his two sisters, while a brother slept witli him. 
These three and the p^&tient died of phthisis, the parents and the four surviving brothers remain- 
ing healthy. 

As the type of this class the following case may also be quoted. In a very liealtliy family a 
brother suffering from phthisis was riiii*sed by his three sisters, all of whom ultimately became 
phthisical, while another brother who was not at home remained healthy. 

Gases of this kind are often also quoted as evidence of the effect of local 
influences, t.e., to prove that the infection attaches rather to places than persons ; 
but it is clear that they cannot do duty for both purposes. 

II. Infection among the attendants on the sick. — In this respect the 
evidence that is forthcoming is strongly opposed to the theory of direct infection. 

The combined reports of the two great London Chest Hospitals,® at Broinpton and Victoria 
Park, show that of all the officers, staff, officials, servants and numes working in them for a 
number of years (twenty to thirty-six), out of a total of 779 poreons only 30 became phthisical, of 
whom 23 were known to have died, t.e., 3*8 percent. Owing to certain gaj)s in the returns, the 
percentage is really less than this, and the returns are still more unfavourable to the theory of 
direct infection. The percentage, however, as it stands is less than that of the selected lives of 
insurance offices. 

A recent report from the Friodrichshain Hospital in Berlin shows the same results. Thus, 
out of 469 male nurses only 4 were })lithi8ical, and 2 were ]>hthisical before entering tin? service ; 
and out of 339 female nurses only two became phthisical, ».<?., a rate of only 0*6 per cent. 

III. The prevalence of phthisis in institutions will be shown later to 
depend chiefly upon sanitary conditions, and to be greatly reduced where the 
sanitary conditions have been made good. 

Lastly, the increase of phthisis during recent yeai*8 in Australia and New 
Zealand, which has been referred to infection from the phthisical patients 
sent there from other countries, is probably much more intimately connected 
with the change of habits of life in the population, the people being no longer, as 
at first, sparsely scattered over the country, but now largely massed in towns. 

Conclusion. — l^he facts, therefore, point to this conclusion — 

1. That, though a communicable disease, phthisis is either not at 
all, or else in a very limited sense, contagious, and that the risk of 
direct infection from the sick to the healthy is very small. 

Conditions Influencing Infection. 

r ■ 

Considering the wide diffusion of the tubercle bacillu&, it is j)robable that 
%very one has been exposed at some time, and perhaps very often; to the risk of 
infection, yet not more than about 15 per cent, of the population fall v^tims to 
: phthisis. Hence it follows that about 85 per cent, offer more or less successful 
. resistance to its attack. In some, at least 50 per cent., the resistance is complete, 

. and in the remaining 35 per cent, sufficient. 

w , ^ ty.^Johne, Geseh. d. Tuherc, • Bril, Med, Jour,, 1884, ii. 11. 

’ * Th. Williams, Brit, Med, Jbur,, 1882, Sept. 30. Cotton, Laiuxt, 1887, ii. 660. Andrew, 

^::tiUmlefen Lect, 1884, Lancet, * Furbringer, Lancet, July 5, 1890. 



Health is not a fixed quantitji but consista in a constant adjusting of the 
balance between the forces which tend to impair it and those which maintain it, 
in such a way that the resistance offered by the body is always greater th&n the 
attack made upon it. 

Neither of these quantities being fixed, the equation for health would be 
(R <x> A) Resistance varies with, but remains greater than, Attack. 

On the other hand, the equation for disease would be 
(R<A) Resistance is less than Attack. 

This last equation may be arrived at in different ways, by increasing the 
value of the attack, or by reducing the value of the resistance, or both. 

Applying these considerations to phthisis, the risk to any individual of becom- 
ing tubercular may be increased either by increase in the power of the attack of 
the germ upon the body, or by a diminution in the power of the body to resist it. 
External conditions can only affect phthisis by acting in these two ways. 

A. The power of attack of the bacillus can be increased so far as we 
•can judge in only two ways, i.e., by an increase either in their virulence or in 
their number. 

Though it is possible that the virulence of the tubercle bacillus may vary 
under certain conditions, there are, I believe, no facts which prove this at 
present. 

That the risk varies ^ directly with the number of bacilli introduced into the 
body has been experimentally shown ; in other words, concentrated infection is 
more dangerous than dilute. Still, among individuals placed under similar 
conditions the susceptibility varies greatly. 

It is evident, therefore, that the varying susceptibility of individuals to 
tuberculosis depends rather upon variations in the resistance offered by them, than 
in the violence of the attack made upon them. 

B. The natural resistance of the human body is evidently considerable, 
for .it is only about 15 per cent, of the total mortality that is due to phthisis. Of 
the remaining S5 per cent., some have resisted the attack completely, so that 
no tubercular lesion is found in, the body at the time of death ; in the others 
tubercular lesions are found, but they are localised or ** healed.’’ 

The frequency with which the lesions of “healed” tuberculosis are found in the lungM is 
differently estimated by different writers, but it is recognised now as being niucli greater than 
used formerly to be thought. This is chiefly due to the fact that many of the lesions which 
used to be placed in other categories are now proved, or for good reasons belitW^ed, to be 
tubercular. 

Thus Heitlcr* puts the |)erceutage of healed tuberculosis at 4*7 per cent. fTe excludes all 
simple fibrous cavities in the lung entirely from his figures. Goupland’s and Fowler’s^ statistics 
yield a percental of abopt 9. Recent observations made ad hoc, and with the present more 
liberal internrctotioxb of tubercular lesions, place the percentage very much higher, at the^ 
average of abcut 30 ' 

CoatSj^ 23 per cent. ; Bollinger,* 27 jier cent. ; Harris,® 88 per cent. At the same time 
Bidney iftrtin^puts it at 9*4 ])eT cent. ; Blumer and Lartigan, 80 per cent. ; while Ksegeli 
found tuboTculouB lesions in 07 per cent, of the bodies of adults. 

Jedermann hat am Ende ein bischen Tuberculosc.” 

> Bollinger, Milneh. IVoch,, 1889, Na 48. ® Vireh. Jahrb., 1880. ‘ 

\ » Brit. Med. Jtmr., 1891, Oct 31. * BrU. Med. Jour., 1891, Oct 81. 

• D. Arek. f. klin, Med,, vol. x. • Bri^. Med. Jour., 1889, Deo. 21. • : 

1891, Oct 81. ^ 
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Accepting these figures (except Naegeli’s, 97 p.c.), it is clear that the resistance^ 
'ie perfect in at least 50 per cent., on the assumption^ which I think we may justly 
.make, that eveiy one has been exposed to infection ; i/hat it is inadequate in from. 
15 to 20 per cent., and that in the remaining 35 to 30 per cent, the resistance^ 
though not sufficient to prevent the bacillus gaining a lodgment in the body, is* 
still sufficient to localise it, and, more or less successfully, prevetrt its extension. 

, Whether natural immunity exists in man is not known, and even in animals it is doubtful, 
for, if they are free in the natural state, they become readily susceptible under artificial 
conditions. 

The conferring of immunity by artificial means appears possible, but has not yet been achieved. 

Protective inoculation with the products of tubercular action gives so far little promise of 
success. Otherwise, it is difficult* to understand why, when tubemle is umducing its own 
' antitoxin, relapses of tuberculosis should so often occur, and why, indeed, tuberculosis has not 
stamped itself out long ago by natural selection. The actual results obtained from Koch’s tuber- 
culin have disappoint^ the hopes held out. 

The exact mode in which the tubercle bacilluB, after it has gained access to 
the body, is limited and controlled in its action is no doubt the same as with 
other pathogenic germs. 

The resistance of the body maybe reduced by causes (a) which have 
their origin within the body itself, or (b) which act upon the body from without.. 


(a) The causes which have tUeir origin within the body may he — 


.1. Natural. 

Race. 

Inheritance. 

Constitution. 

Age. 

Sex. 


2. Acquired. 

Feeble health. 

General disease. 

Previous disease of the lunge* 
and pleura. 


* (5) The causes which act upon the body from without are — 

Climate. 

Density of population. 

Habits. . 

Conditions of life. 

Unsanitary surroundings. » 

Unsanitary ooeupations, 

' '* Insufficient food. 

The pjBirt which impaired health or previous disease plays in the causation of 
plithisis will he most naturally dealt with when considering the relation which 
' exists between phthisis and other diseases, and^will he best deferred until the 
influence of the other conditions enumerated has been discussed. ^ 

C 'f 

Race. — No race is immune. Though differences in race lusceptihility exist 
ip .different . countries, they depend upon habits of life and oth& conditions 
}yather than upon peculiarities of race. * 

^ in India the white races sutler more than the native, while in Egypt it ia the 

Phthisis is the great scouige of the negi*o transferred from his own nabitat to a 
t&I>erate or cold climate, but even without change of climate the same change in susceptibility: 

: cocttTS, ay., the West Indian negro, ^ who is not sjiecially susceptible to phthisis at heme/ 

' . ■ • ' _ . • • ■ ' ' ■Ay'' 

^ 1884 . 



/ becomes so when transferred to the Gold Coast, though his near relations there, the nativeB of 
the Gold Coast, are almost free from it. Again, in Amenca phthisis is rapidly inomasing among; 
the Indian races, among whom it was said to be foimerly unknown. This is probably duepto the 
• ohan^ in the habits of life which the colonisation of the country brings with it. 

pThe Celtic race, whatever part of the globe they may be inhabiting, are more prone to tuber* 
•oulosis, as they are to lunacy, thaii other I'aces. Bulstrode, ii'ep., p. 5. 

One remarkable fact in the race-history of phthisis is tlie com|)arative fl*eedom of the Jews 
all the world over, and it is tempting to connect this with the ordinances of their religion, which 
inculcate thorough cleansing of their homes at least once in the year, and constant su}M)r.vision of 
the food supplies. It is stated, further, that this exemi>tibn, while still existing among the strict 
Jews, is being lost among the non-con foming Jews. ^ MaeLaurin^ stated that in N.S. Wales,' 
in a population of 4000 persons, the mortality from ]>hthisis among the Jews was as 1 to 13 
among the Christians. 


Inheritance. — The recent additions to our knowledge of tiiborciilosis have 
greatly modified the views held as to the influence of inheritance in phthisis, for 
they have established the much greater frequency of acquired tuberoulosia, 
especially in early life, and they have shown that we can only arrive at the true 
value of inheritance as a factor in phthisis by deducting from the cases of family 
phthisis those among them which are certainly or probably acquired. 

Appeal is often made to large statistics, but frequently no account is taken 
• of other possible determining causes, so that what is required to be proved by the 
figures is first assumed. Statistics establish no more than that there is such a 
thing as family predisposition, and show nothing as to what that predisposition 
. consists in. 


The effects of family predisposition upon phthisis may be estimated in two 
ways. 

1. By taking a series of cases of phthisis at random and ascertaining the 

percentage in which a history of phthisis in other members of the family : 

can be obtained. 

2. By taking a series of tuberculous families and of non-tuberculous families 

and comparing the percentages of phthisis in the members of each. 

The first line of investigation is that which has been most frequently followed. 
General statistics show that on the average about 28 per cent, of all cases of 
phthisis yield a history of phthisis in the parents, and about 25 per cent, more in 
collateral relatives more or less remote. It is obvious that the value to be 
. attached to the two sets of figures is very different, for the chances rapidly in- 
crease, the wider the circle of relationship is made, that the phthisis has developed ' 
in the ordinary way and independently of family predisposition. 

The percentages^ of family phthisis, reckoning the direct and collateral lines together, 
-are very variously stated as ranging from SO to 87 percent., but the higher statistic^ are oHittle 
value, for with a disease so common as phthisis there is hardly any family which will not show 
. some instance of it among its more or less remote relatives. , 

* For our present purpose it will b© best to limit our consideration to family 
" ^thisis only* in fiie direct line. ^ 

It is evident that, even if family predisposition be potent, it does not do awfiy 
• with ttfb ordinary risks of phthisis to which every one is liable, and this we know 
to amount to something like 15 per cent. Deducting this from the 28 per cent. 
::at which the rate for family phthisis was taken, we obtain 13 as the value of - 
/^^ami|y predisposition as such. 

;' ‘ f Heron, l,e,, p. 96. BriL Med. Jour., April 26, 1908, p! 1000. 

4 Intecnat. Med. Congr. at Mdbpume. * Tablcf given by Wilson Fox, p* 626. ; 
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' This T^lt is ihiioh the same as that at which Walshe arrived, ifor taking 26 per cent, as the 
average rate for parental inheritance and 15 as representing the general liability to phthisis, he 
thus stained the figure 10 as the percentage value of inheritance. 

If, then, 10 per cent., or, to be well outside the mark, 15 per cent., be acceplisd 
aa the value of direct family predisposition, it follows that it does not do more 
than, at the outside, double the general liability to phthisis. 

• . 

Reginald Thomson quotes from the records of some Insurance Offices to show that while the 
mortality from phthisis among those lives in which a family history of phthisis was given 
amounted to 16 per cent., it reached 10 '8 per cent, in those in which there was no such family 
history. The difference ^^ween the two rates, viz., 5 per cent., represents the value of family 
predisposition in this class of case, but it must be remembered that it is a class of selected lives, 
from which all those with well-marked family history are excluded. 

The experience of the New York Mutual Office, which consistently declines all lives in which 
the family history is in any way suspicious, shows that, even so, the mortality from phthisis 
reaches 17 percent. The mortality in New York itself is 30 per cent., thus leaving again 13 
per cent, us the value of family predisposition. 

Although 10 or 15 per cent, may represent the value in general of family pre- 
disposition, it may run much higher in certain families, and in some cases amount 
to a veritable plague, cutting off one member after another in rapid succession. 

Thus Reginald Thomson ^ gives a table of 80 families with 385 children of whom 50 per 
; cent, were tuberculous. Austin Flint ^ refers to 13 families with 91 cases of phthisis among 
them, and of these 7 families yielded no'less than 56 eases. WahH gives a record of 61 families 
with 184 cases of phthisis among them. 

A few other facts about what is called inherited phthisis remain to be mentioned. Thus it ■ 
is stated (1) that inheritance tells much n^ore upon female than upon male children. Con- 
sidering, however, that there is no special sexual predisiwsitiou to phthisis, this would imply 
that the difference, was really due to other causes, e.y., their mode of education and habits of life. 
Thus the boys are generally sent away early from home to school, and lead a hardier, more active 
life, while the girls are kept at home and lead a sedentary and confined life, and are therefoi-e 
more exposed to the influence of local conditions. The statistics given differ widely, but the 
female excess is often stated as between 12 and 18 i)er cent. 

' (2) That it is more potent through the mother than through the father, and that fathers are 
more likely to transmit to sons, and mothers to daughters, than crosswise, but on these points, 
again, there is great divergence of opinion. 

(3) That it hastens the period of attack by 2^ years in males and 3^ years in females (Walshe), 
or, according to Th. Williams, by 3 years and 6^ years respectively. 

(4) That it favours a special form of the disease ; but this is not peculiar, for a family type kj 
seen in many other affections besides phthisis. 

(5) That in phthisical families the children, even when they do not become phthisical, are 
Uable to other forms of chest affection, e,g,, asthma, bronchitis, etc. 

Family predisposition being thus an essential factor in phthisis, though 
probably loot exerting so important an influence as has been hitherto believed, 
the question now arises as to what it is which transmitted, whether it is the ' 
dieease itself or merely the tendency or predisposition to it: 

Inasmuch as phthisis may develop as the result of tubercular lesions in any ' 
j^rt of the body — lesions which may have existed long antecMeat t(^the changes • 
%^the lungs, and dating, it may be, even from childhood — ^the quee^ion of the 
:^iiLharitance of phthisis cannot be separated from that of tubercle. • 

Now we know that although tubercle is common in children, it is less frequent ; 
in infants than among children above one year of age, and that among infants it 
,b^oiue8 more and more rare the younger the infant is, f.e., the shorter the. 
time tbe«hild has lived. 

» Fam&y Phthisis, p. 45. • Phthisis, 1876. 

•A eicrf. ITocA, 1875 ; Wilson Fox, p. 
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Barthez and Rilliet ^ give the following table for tuberculosis in infants and young children 
Up to 15 days old, .... 2 cases out of 385 = 0*6 per cent. 

* 0 276=0- 

8 141=6*6 „ 

8 „ 82=10 

10 „ 45 = 22 


From 15 to 30 days, . 

,, 4 months to 1 }’ear . 

„ 17 „ 2 years, 

„ 27 „ 3 „ 


These facts can be explained in one of two w'ays only : either the tubercle was 
acquired after birth ; or, if present at the time of birth, it must require time to 
develop, i.e.y it must lie latent for some time. 

How easily tubercle is acquired in the very young is proved beyond question 
both for man and animals, and it has been traced without doubt in most cases to, 
the feeding with infected milk; aliove all, to suckling by a tubercular mother 
or nurse. 

Further, there is evidence to show that if these sources of infection be 
eliminated, the influence of predisposition can be reduced to very small 
dimensions. 


Bolitz’s ** statistics show the same thing. 

Thus in Kiel, during the years 1873-1889, post-mortem examination was made of 2676 
children, of whom 424 = 16*4 per cent, died of tuberculosis, which was distributed over the 
different ages in the following manner : — . 


Stillborn children, . 

. 0*0 per cent. 

From 1-2 years old. 

26*8 per cent. 

Up to 4 iveeks old, . 

, 0*0 

f) 

„ 2-3 

a * 

33*0 „ 

From 6-10 weeks, . 

. 0*9 

»t 

It 3-4 

>> * 

29*6 „ 

,, 3-6 months . 

, 8*6 

tt 

„ 4-6 

tt • 

31*8 „ 

„ 6-12 „ . 

. 18*3 

it 

„ 6-10 

tt • 

34*3 




.. 10-16 

tt 

30*1 


Bollinger'* records the experience of the Munich Orphan Asylum, in wliicli, out of 613 
children, over a space of twelve years, only one became tubei’cnlar, in spite of more than half of 
'them having lost either father or mother, or both parents, from consumption. 

We may now turn to the question as to what evidence there is to prove the 
existence of tubercle in the infant at or before birth. 

Fcetal Tuberculosis. — lu man fwtal tuberculosis is so rare that Virchow 
was led until quite recently to deny its existence ; and but few conclusive cases 
have been recorded. 

Heller^ examined 300 stillborn children and found not one tubercular, though in 1 case the 
uterus itself was tubercular. In another series of 641 children who lived to the ago of 0 weeks, 
only 1 >yas found tubercular. 

Birch-Hirschfeld* and Schmorl, in a seven months fmtus, born of a phthisical mother, found 
tubercle bacilli in the placenta and liver, but the spleen and kidney, though showing no evidence 
of tubercle, were infected. 

Bar and Keiion ^ inoculated guinea-pigs with blood from the umbilical cord, aiu^ obtained 
positive results in 2 cases out of 5. 

Though bacilli in the body of the foetus are so ram, several cases are recorded in which both 
the foetal and maternal parts of the placenta were tubercular. • ^ ^ 

Lehmann records the ease of a woman, 41 years of am, who died, three days after parturition, 
of tubercular meningitis. wThe infant died 24 hours old, and tubercles wore found in the liver, 
spleen, lungs, mrient^nc and bronchial glands. 

■ . i" 

In cattle, the existence of foetal tuberculosis must be acknowledged, but its 
rarity is also beyond question. 

} DU, of Children, p. 889. * Joum, Comp, PtUh, and Thor,, Dec. 1890, p. 870. 

* Munch, Tned, fVoeh,, 1888, Nos. 29 and 30. 

^ Viertel-Jcdirschr, /, OesundheUepJl,, 1890, Heft 1. * Ziegler, BeUrdge, ix. 426. , 

* Ann. do Qynec, etd^OhsUt,, Sept. 1895. Johne for refcreiices. Oeaeh, d, Tuhere,^ p. 77i 
sRerl. kl, Woeh., July 9, 1894. 
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;1 :/ In Copenhagen ^ 16*28 per cent, of the cattle were tubercular, but only 0*12 per cent, of the 
^Ives (Bang). 

' y Kiel* 13 per cent, of all cattle slaughtered, but of the calves only irAv one series =5 

•p'QTP per cent., and in another series of 8300 no case at all (Heller). 

In Berlin 4 cases in calves out of 15,400 (Johne).^ 

‘ Kockel and Lungowitz.^ In 2 tubercular cows killed during pregnancy, the calves of trtbout 
the sixth month gave both macro- and micro-scopic evidence of tubercle. 


Although the occurrence of foetal tuberculosis must be accepted ns proved, 
«till iU extreme rarity shows that this cannot be regarded as the ordinary mode 
of transmission. 

It has, however, been suggested that the disease may be transmitted, and yet 
that the lesions may not develop until some time after birth, and in proof of 
this theory, Landouzy and Martin ^ quote their experiments to show that the 
tissues of foetuses born of tubercular mothers are infective, though not yielding 
themselves any evidence of tubercular lesions. 

As against these experiments must be placed the repeated failures to obtain 
tubercular foetuses from parents rendered tubercular by inoculation, so that 
Landouzy’s® experiments would require repetition and confirmation before they 
could be accepted as conclusive. The suggested analogy of syphilis is very mis- 
leading, and, at any rate, is useless as an argument upon a question of fact. 

It has been suggested that the infection may be transmitted to the foetus m 
utero from the father direct, without infection of the mother. This, again, is 
quite unproved, and against it stand numerous instances in which tuberculosis of 
the genito-urinary tract has existed in the father without the foetus having 
become tubercular, while, on the other hand, instances are not rare in which 
mothers with actual tubercular disease of the generative organs, e.y., ovaries, 
tubes, or uterus, have given birth to uninfected infants. 

The direct transmission of tubercle itself from parent to child is, therefore, to 
say the least, not proved ; indeed, the weight of evidence is strongly against it. 


If the disease, then, be not transmitted, all that can be transmitted is the 
tendency to it, t.e., in modern phraseology an increased vulnerability of tissues, 
or a diminished resistance to the bacillus. 

The importance of this view in the management of a family with phthisical 
predisposition is too obvious to require further emphasis. 


Constitution, Diathesis, Build. — Although tubercle itself is not inherited, 
still the delicacy which exists with family predisposition might possibly manifest 
itself in general build and constitution.. For this the term strumous or tuber- 
cular diathesis was invented. It was generally described as seen in children or 
ybuiig ^rsons. They were delicately and frailly built, of a clear and bluish 
comple^^ion, with bright eyes and large pupils, l^iig eyelashes and downy skin, . 
and with thin and slender hones ; they were of poor muscular power and easily 
fatigued; subject to catarrhs, both of the respiratory organs and bowels, and 
liable to glandular enlargements, both internal and external ; andT they often fell 
victims to phthisis. * • ^ . 

f So far as these lymphatic affections are concerned, we now know them to he : 
ti3(b§||cular, so that what used to be called strumous glands are proof, not that, 
is likely to become tubercular, but that he actually is so. 

» 2). Zt8ch.f. Thier, Med,, 1890, 866. * Loc, cU. 

* Loe, eit < Beitr. zur Path, AtuU., xvi. pt. ii. 

* Soc, M^i d. M6p, de Paris, April 1886. Bev, de Med,, 1888. 

* Cjf, Bej). to Internat Veter. Gongr., Brussels, Fleming, 1883. 




^Attiatition has also been drawn since classical times to certain peculiarities ib 

chest and upper parts of the body in persons who become phthisical ; viz^ the 
(.rduhdness of the upper part of the thorax is lost, the upper ribs are flattened^ 
the', sternum- depressed, and the intercostal spaces widened. This is the flat 
ch&t, the chief character of which is the reduction of the antoro-posterior 
diameter. The shoulders droop and fall forward, and often, in so doing, tilt the 
s^pulss out from the body, so that they project like rudimentary wings, a condi- 
, tioh aptly described by the names alar or pterygoid chest. At the same time, 
the muscles about the neck and upper parts of the thorax are ill developed, so,, 
that the neck is thin and lanky. This is the condition indicated by the term 
paralytic thorax. All these forms of the chest were described by the. common 
term pUthimmd^ t.e., like those met with in phthisis. 

The best instances of these forms of thorax are, of course, found in persons 
who are actually phthisical, but the term phthinoid was used to imply that the 
chest, though not the actual seat of phthisis at the time, was likely to become so 
in the future. 

, Whether this old belief be true is difficult to prove, but it may be partly true = 

the general principle that ill-formed organs are especially liable to disease. 

We certainly know that oven in phthisical families the chest is often perfectly 
formed ; that, where it is ill formed, many escape phthisis ; and lastly, that 
phthisis is common enough in persons whose chests are perfect in form, and even 
remarkably well developed. 

All that can be safely inferred, therefore, in respect both of constitution and 
conformation of thorax, is that frail and delicate persons with ill-formed chests 
are somewhat more liable than robust, well-developed persons to develop phthisis. 

It is such a general frailty or delicacy which would explain the stated 
frequency of phthisis in the offspring of marriages of consanguinity, or of parents 
vbetween whom there is great disparity of age. 

ASfe. — In considering the relation which exists between age and phthisis, 
vSeyeral questions arise, which, though really distinct, are frequently confounded. 

: We have to consider the age-periods in relation with — 

1. The prevalence of phthisis. 

2. The mortality from phthisis. 

3. The commencement of phthisis. • 

And in close connection with each stands the duration of phthisis, and the 
influence which the age or date of commencement of phthisis has upon it. 

■ ^ 1. Age in relation to the prevalence of phthisic, — The general prevalence of 

phthisis is not easy to determine by figures, but there can be no doubt that 
.phthisis is most common in early and middle adult life. # « 


. s The analysis of 435 cases, taken as they presented tlieraselves from my out-patients records > 
“ at Victoria Park Hospital, shows the following age distribution 
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children out of consideration for the present, phthisis is clearly ; 
uncommon before the age of 15. Between 15 and 20 it suddenly becomei 
freq(lient, and its prevalence reaches its maximum between the ages of 20 to 30. 
After 30 its frequency declines each quinquennium, until after 50 it becomes 
about as rare as before 15. Phthisis is at its maximum between 20 and ^40, 
during which period 66 per cent, of the cases are met with. 

2. Age in relation to tliA mortality of phtlmia, — The hgurei^ usually quoted 
are taken from mortality tables, but they show, as would be expected, the same 
thing, for it might be a priori assumed that the mortality would be greatest at 
those periods at which phthisis was most prevalent. 


For the decennial period 1871-80, the Registrar-General’s returns show that the percentage 
mortality of phthisis falls upon the different age-x>oriods approximately in the following pro- 
portions : — 


6-10 

-16 

-20 

, -25 ; -86 j • -45 

i 

-56 

-66 

-76 Above 76. 

1 

■ 

9*6 

147 17-0 1 17-8 

49*3 

14*7 

11*6 

7*0 2*8 

« 


The returns show a gradually increasing relative mortality up to the age of 
45, while out of 100 deaths from phthisis, 5^0 occur between the ages of 20 and 
45. charts and diagrams under Etiology. 

These facts are evident in all statistics, though the actual proportions stated 
differ a good deal according to the sources from which they are taken, the differ- 
ences depending chiefly upon the relative frequency of phthisis in children. 

3. Age and relation to the commencement of phthisie, — Phthisis may, of course, 
commence at any age, but there is general agreement that the most common 
period is that of early adult life, ^.e., between the ages of 15 and 30. After 30, 
the risk is much less, and becomes less and less as years advance. Still phthisis 
may develop quite late in life, even in the aged. Judging from my own experi- 
ence, I should say that phthisis in^ elderly persons is liable to run an acu^ 

. course, and to be rapidly fatal. 

In this respect, like some other affections in the aged, phthisis seems to revert 
to the types met with in children, and to depart from that which prevails in the 
more vigorous period of life. As in children, so in the aged, it is stated that 
recent phthisis does not easily lead to the formation of cavities.^ 

• It muy, of course, be that the onset of symptoms of phthisis marks the date 
also of infection ; but in most cases it is realdy either the reci^idescence of old . 
tubercular lung mischief, or infection of the lung from kome old tubercular;; 
focus elsewhere. ly .. 

^ The frequency with, which the lesions of chronic or ^ healed^” phthisis are ^ 
found in the lungs of elderly persons has been already referred to. ® (Attention has ; 

/ been drawn to the fact that acute tuberculosis of the lung is not altogetliei" WO in 
; J^e aged, though instances of phthisis actually commencing in the aged are we, •; 

Laennee records a case in a man at the age of 99 ; Durand-Fardel at 73 and 74 ; Andral at' 
66 ; and Pollock at the age of 60. # V; 

0|}ier cases are mentioned in a note by Wilson Fox, but, in the reports given, thedistinetiQO 
often not clearly drawn betw^n old and recent phthisis. 

» Moureton, TTtAse d. Parte, quoted bjy Wilson Fox, p. 622. 









Phthisis in Children. 

^ In children, tubercular affections of the lung are frequent enough, but 
phthisis in the ordinary acceptation of the term, t.e., in the subacute or chronic 
form BO commoh in the adult, is without doubt comparatively rare. The dis- 
crepancy is to a great extent apparent, and is chiefly one of terms ; affections, 
which in the adult would be placed under the heading of phthisis, being placed 
in the child by one author under phthisis, and by another under some other 
. heading, for instance, under tuberculosis or broncho-pneumonia. 

The differences between the tuberculosis of the child and of the adult are 
chiefly these. 

Tubercle tends to be a much more acute and fatal malady in the child than 
in the adult. 

It has a greater tendency to become disseminated, i.e., general, and when the 
lungs become involved they show the miliary granulation rather than the more 
chronic destructive lesions of phthisis. In the adult with tubercle in any part of 
the body, the lungs rarely escape. This, which is Louis' law, does not hold in 
children, for in them the lungs often escape, even to the extent of 28 per cent. 
(Barthez and Killiet). 

The chief difficulty lies in respect of broncho-pneumonia, and in determining 
how much of it is really tubercular. Some undoubtedly is, and probably more 
than has hitherto been believed, as recent observations based upon bacteriological 
investigation demonstrate (Landouzy).^ 

There can be no doubt that what in the adult would be called acute or 
galloping phthisis, is in the child often called broncho-pneumonia. 

. A case of acute phthisis with cavities in a boy of 5 years is to be found in the St. Barth. 
Hosp. Mus., No. 17186. The boy’s illness commenced acutely. It was thought at first to be 
pneumonia and then empyema. ]?us was found and the chest opened. The child died of tuber- 
cular meningitis. Post-mortem the lungs showed diffuse caseation with some large cavities. 

Closely connected with this is another question upon which there is much 
difference of opinion, and for the same reason, viz., the frequency of cavities in 
children, some authors stating that they are rare, and others -making them 
common. 

. % 

Barthez and Rilliet, 28*6 per cent. ; West, 22*7. 

agree that chronic cavities such as are met with in the 
Adult are rare, and that the cavities found in the lungs of children are 
^^usU'ally of small size, and for the most part only spots of softening in the 
liiidst, of recex^ consolidation. Such cavities as these are not rare even in 
>; the very young. ^ • 

cavities are recorded in a child of 9 months by Thomson,^ and in a child of 11 
linonthB by Norman Moore.’ 

Tlie following case occurred in an infant of 6 months at St. Bartholomew’s Hospital. A 
vlfitonio trabeculated cavity occupied nearly the whole right upi^er lobe, the walls were fibrous, 

round about it were no caseous changes. The child died of acute general tuberculosis. 

Ubronio a cavity in so young a child is, I believe, unique. (P.if. Register ^ Deo. 2, 1908. ) 

y RuU,:d. Soc. Med. d. H6p. d. PatU, April 1886. ’ • Ed. Med. Joum., Oct 188S> * 

^ Pm. Soe. Trane., 1885. . ‘ 
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; - :,^aeii ohroliid cavities may even lead, to fatal heemorrhage, as in a case reCb^ed; 
^Bevilliod Mn a child of 16 months, and by Gholmeley^in a child of 20 months; while vin 
Faggc^s * case an aneurysm of a branch of the pulmonary aneurysm was found ruptured, ezactl;j^ 
ais BO often occurs in the chronic cavities of the adult Qf., p. 894, a case of fatal hsemorrhagis 
ih a child of 8^ years. ^ 


Sex. — Dr. Ogle,^ calculating from the death-rates, finds thafct the mortality 
over the whole of life in the two sexes is the same, but that at the different age-; 
periods the rates for the two sexes differ considerably ; for while during the first 
five years of life they are practically identical, between 5 and 35 the rate for 
the female is much higher ; thus between the ages of 10 and 20 it is nearly 
h^f as high again, t.e., in the proportion of 3 to 2 ; after 35 the rate for the 
male is the higher, and remains so till the end of life. 

The reason of this difference lies probably in the facts, that girls are brought 
upi in a less healthy and hardy way than boys, that they are more exposed to the 
influences of unsanitary domestic conditions, and that while the strain of life falls 
most heavily upon women during the child-bearing period, it falls upon men at a 
later period. 

In females, phthisis is said to begin earlier, and last a shorter time, t.e., to run • 
a more rapid course. 

Inheritance has been said to tell more heavily on females than males, and 
reference has already been made when dealing with the question of contagion to 
the- curious fact that as between husbands aiid wives, when the one becomes 
phthisical after the other, more wives fall victims than husbands. 


Climate. — Phthisis is found all the world over under every condition of 
climate. 

It prevails most where the population is densest, and that not only in absolute 
but in relative amount. 

The mortality is much the same in all large towns. 

For instance, the rate is about 8*6 to 3*8 per 1000 persons liviiie in towns so differently 
placed os London, Boston, St. Louis, Charleston, Copenhagen, Malta.® : v 

Even whore differences exist they are often too great to be explained . 
.by the differences in climate simply. « . 

In 1886 the rates were for London 2*02, for Paris 4*7, for Vienna 6*7, for Buda-Pesth 7 ‘I'. 
Even in adjacent })laces the rate varies greatly ; thus it is rare in the inland parts of AkU; 
Minor, but common oii the coast. It is four times as frequent in Cairo as in the other parts of 
Egypt. It is rare in the islands off the west coast of Scotland, and yet common < on tbeu 
mainland. It is throe times more frequent in Glasgow than in Edinburgh. 

Lastly, it is increasing in places which usei to be free from it. ‘ y 

Thus it is becoming os frequent in the Australian towns as in the t^wns of^urojM, and it ift 
lyery prevalent among the Indians at the foot of the Rocky Mountains,ein \^at is, perbapfi 

finest climate in the world. 

; The strongest argument of all against the direct influence of climate lies : ip 
Ahe .different rate of mortality of the two sexes eVen in the sAme place. 


^ Virch, Jahrb,, 1887, ii. 718. ^ Path, Soe» 2Vans., xxxiz. 

^ Path, Soe. Trails,, vol. xxviiL . 

® The paper is published in esotenso in Wilson Fox, Lungs^ p. 579. ^ 

• Lobert, .Fr«stib'.,^476. 





Bate per cent, living.' 

Males. 

Females. 

Excess. 

Cambridge 

5*7 

3-95 

1*75 males. 

Bath, 

6*4 

2-55 

1*85 ., 

Salisbury, 

4*1 

8*05 

1*05 „ 

Bootle, 

2-25 

5-56 

3*8 females. 

Buckingham,, .... 
Seveno^s, .... 

2-75 

4-65 


2*9 

4*55 

1-65 „ 


These various arguments show that climate, as such, can have but little real 
determining influence in the development of phthisis. 

The three most important factors in the production of climate are tempera- 
ture, altitude, and soil, and the eflect of each may be considered separately. 

Terfiperature . — Phthisis abounds in all temperate climes, but it is quite aa 
common in the Tropics, and is not rare even in the Arctic regions. 

Thus it is frequent in Ceylon, Mauritius, China, and the Gulf of Mexico, but so it is too- 
among the Esquimaux in Greenland and among residents at Archangel and Alaska. 

Again, mildness of climate has little effect. 

It is rare in Newfoundland and common in the Ionian Islands ; it is equally common in 
London and Boston ; it is almost unknown in Iceland and the Faroe Islands, out so it is also in 
Senegambia and on the Gold Coast. , 

On^the whole there seems to be reason to believe that phthisis runs a more ' 
rapid course in tropical climates, but it is certain that great variability of 
climate has a predisposing influence owing to the prevalence of catarrh. 

Altitude, — There is a general opinion that altitude is in some rospecU 
antagonistic to phthisis. The maps show that high plateaux and mountains 
are comparatively free, but they are also the most sparsely populated regions.. 
There are notable exceptions, for instance, the Kirghiz Steppes, parts of which are. 
actually below the seadevel. 

SchrOtter’s observations ^ show for Switzerland the diminution in the mortality from phthisis, 
as the elevation increases. 

G-1200 feet, . . 112 per 1000. 2700-3600 feet, . . 92 per 1000. 

* 1200-2100 „ . • 105 „ 8600 and over, . • 71 

. 2100-2700 „ . . 106 „ 

Muller’s* observations, which show, though not so conclusively, the same thing, prove also- 
V that the advantage gained from elevation may be easily overcome by other uj^avourable 
Influences, e.^., indoor work and sedentary occupations. 

If;;. 'Vln^ Europe great altitude is rarely compatible with a good climate. For this, 
ptiinbination ww m'u^ go to the western parts of the American continent, 

Puebla, Qpitof Mexico, Bogota, etc., where, in spite of many sanitary defects,.^ 
'l^hthiBiB is aHnost unknown. ^ 

I ^^MoUture , — Mere humidity of the air is of no influence one way or the other, 
pbthiBls is common at Lima where the air is very moist, and in Egypt where 
I dry ; while in Devonshire, which is a very damp and rainy county, there ia 
phthisis.^ 

• ^VEaneom. .Bri/. /our., Marc^ * 

%• iPirdk /aAr5., 1889, i. 354ji * Hig»h, Oeogr, Path,, p. 144. 
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iSot7.— ^Bovditoh ^ in America, and Buchanan ’ in this country, have shown thaj^; 
; phtbisia is unduly prevalent upon a moist impenetrable soil, and that its pr^ 
yalOnce can bo diminished by drainage. 

Milroy ® quotes in sui)port of this view the case of Leith and Edinburgh, on a dry soil, wiA a 
■ mortality of 2*98 per cent. ; and Glasgow and Greenock, a wet soil, with^ mortality of 4*0 
per cent. As against the evidence in support of their case must be quoted the instances in 
which either no such improvement followed complete drainage, as at Berlin, of those in which an 
' actual increase occurred, as at Dantzic, and at Ashby-de-la-Zouche, where the increase after 
drainage was actually 19 per cent. 

The influence of a damp subsoil will be best considered in another place, in 
connection with that of locality and unsanitary dwellings. 

There has long been supposed to be an antagonism between ague and phthisis, phthisis being 
almfcst absent from places where ague abounds, and vice versd. Our present knowledge of the 
pathology of ague robs this opinion of all importance. 

Conclusion.— -All these facts seem to show that climate, as such, has but 
little influence upon phthisis, except so far as it conduces, or not, to a healthy 
outdoor life, and that even the most favourable conditions of climate are easily 
counteracted by unfavourable conditions and habits of life. 

Density of Population. — The maps, giving the geographical distribution 
of phthisis, show that it is most prevalent in the most thickly populated, and 
least in the most sparsely populated, parts of the world. This is not apparent 
only, but due possibly to fuller returns being forthcoming of the more populous 
places, but it is a real difference, and holds not only of the world at large, but 
also as between the town and the country, and oven as between different parts 
of the same town. 

For valuable information on this and kindred points Dr. Bulstfode’s report to the Local 
Ooverument Board, 1908, may be consulted. 

Thus Farr showed that the death-rate for twenty-five towns was 4*6, while that for seven 
country districts was 3*7, thus giving a ditfercnce as against the towns of *9, or a ratio of 100 to 
80. Tne ratio for Bavaria is given as 100 to 61 (Majer),^ for Holland as 100 to 76, while the 
returns from thirty- five districts in Prussia work out at 100 to 90. The figures therefore, 
though showing differences, all point to the same oonclusion. 

Karr also gives a table shomiig the same results, though arrived at in another way, viz., by 
estimating the density of population by the number of Square yards to each peieon. Thus with ’ 
67 square yards each, the mortality per 1000 x>erson8 living was 4*78 ; with 78 square yanis, 
4*61 ; and with 217 square yards, 3*54, 

Ransom^ carried his investigations even into the crowded parts of the same town, and 
showed that in Manchester and Salford, phthisis specially xu'evailed in the close courts and alleys, ^ 
in the shut-in or blocked-up lanes, and, abover all, in the houses built back to back. , Smith hag ;• 
jilso shown that in the Loudon Hospital 70 per cent, of the cases of phthisis came from the : 
crowded hbuses of the neighbourhood. 

Dr. Shirley Murphy has also shown for London, that in the five groups of sanitary areas, tho 
more over-crowded have higher death-rates for phthisis, at each age-period, than . the . less 
•crowded. 

It is, of course, impossible to separate the effects of mertf dqpsify of populatioti V 
from the natural results of overcrowding, viz., unsanitary, ill-ventildt^d dwelliiigs^ 
insufficient food, unhealthy occupations, and the keen struggle for fxistence 
wder anxious and unfavourable circumstances. 

. Sir Hugh Beevor^ gives the results of a similar investigation, with instructive map And *. 

• diagrams for London. 

Med. Comm. Massachusetts Med. Soo., 1862. . 

^ Tenth Rep. of Med. Off. of Vrivy Council for 1867 ; Seventh Rep. of Beg. -Gen. forSebtland-^ 

• <JK. Hirsch, foe. eU., p. 139. ^ Hinc^, foe. Ht,, 148. 

* Lect., loc,ciU. * * JJaneU, April 16, 1899. 




REFERENCE 

j St.imarjinrot A St.Johtj,, 
Wnitechapel 
SUGeorgp £. 

St. 01 av9 
Si.Luke 

StGllea \llAMPSTEAO 
Clerkennall \ 

StSavlour \ 
n SLGeorga the 'yag. 



' , ; Fig. 122. • 

' jffpB to Bhow the close relation between, pvererowding an^ the mortality from phthiAs. 
(Shirley Murphf^Tuberc. Congr., 1901.) 








sipsahsiti^ 



. 








ijrtr 


PiUgW 

1 

1 

fJv:: 



20-^ 25- , 35- 46- 65- 6ff-’ 75 


10-15% 


15-20% 






20-26% 


25 - 30% 


gar 


RBB 

BWIBB 

B 


BBBB 

B 

RBB 

Bak^B 

■ 

■ 

■ 

BB&]9 

B 

BBB 

BBBBC 

BBB 

BBBB 

B 

BBB 

BBBB 

B 


80-35% 


IBBBBaBBBBBHKmBBHBBB 

IBBBBBBBBBBBBBZ^BBBBBB 

IBBBBBBBBBBR^BBBnBBBBB 

IBBBBBBBBB!^flRS9BB:^BI3BB 

. . JBBBBBBK^BRBBB aB»BB 
Ik^WBf/MBBriBBBBBBBBB^aB 

B\/JI 


^ Ovik 35% 


128.-r*Dia|pram showing cofn^TatiTe death-rajtra fi5m **all oauses” and from '*all o^ll(^ 
exolading phthisis ” at oeiti^ age-peiiods im gfoaps of London sanitary distxiotaL aiiriuig^ 
Mh resioept to their oonditm fs to ouvorowding. 










Conditions of Life! — Phthisis is more frequent among the. 
!thf|.iiVthe ridh. It is of shorter duration, aAd shows a smaller percentage, of I 

■■■ , ' ; 

IJhiis Guy,^ quoted by Wilson Fox, gives the proportions as 16 for the upper olasses, 20 for' 
the tradespeople, and 30 for the artisans. In Geneva the mortality has been stated to be three 
times as great amoqg the poor as among the rich. 

Occupation. — The mere change from an outdoor to an indoor life greatly 
increases the phthisis-rate. The difference between the rates in town and 
country has been already stated, and that may be taken also as expressing the-, 
difference between industrial and agricultural occupations. Simon draws the* 
following conclusions from his statistics Tn proportion as the male and 
female population are severally attracted to indoor branches of industry, in such 
proportion, other things being equal, their respective death-rates by lung 
diseases increase.” 

Simon and Greenhow^ have also pointed out the great difference in the death-rate for phthisis in- 
different distiicts, showing that tli^ may vary from 13*4 to 44*6 (the female from 15*6 to 61*7 
and the male from 22*9 to 68*8). This, they argue, points to the operation of local causes. 

But besides this, the liability to phthisis is greatly affected by the nature of 
the occupation followed. It is especially the dusty trades that lead to phthisis 
not that the dust as such is the cause of phthisis, but that it prepares the way 
for it by the changes it produces in the lung. All the dusts are not equally-, 
deleterious, the most mischievous being the metalliq and then the mineral. 
In some trades phthisis is so common, €,g., in knife-grinding, millstone-making,, 
co^l- mining, that knife-grinders’ phthisis, millstone-makers’ phthisis, and 
: miners’ phthisis have come to be generally recognised terms. The connection of 
the prevalence of phthisis with the trade is conclusively shown, not only by 

V comparing the different trades with /each other, and both with the average. 

' incidence of phthisis in the district round, but also by the unequal incidence .of 

phthisis on those engaged in the particular trade, the . increased liability falling 
. on those only who are engaged in the dusty part of the work. The difference ol 
^.employment thus explains the striking differences between the sexes often met 

V with, the men or the women showing the excess according as they are employed 
- : in the dusty work or not, and both sexes only being equally affedted when l^th 
' perform the same duties. Lastly, the direct connection of the dusty work with 

V phthisis has been proved by the diminished mortality coincident with sanitai^ 

.- .improvements, such as wet grinding instead of dry, the wearing of respirators, or 
;^inore perfect ventilation. 

: - These questions have already been considered when treating of the dust 

:idmease8 or pneumono-konioses and will be further dealt with when the effect 
- 6f previous lesicqiiB of the lungs upon the liability to phthisis is under consideration. 

. Unsaniiaiy Surrounding^. — The most striking evidence of the effect 
unsanitary conditions upon the mortality from phthisis is shown in the case of ^ 
institutions, such as barracks, convents, and prisons. 

J the Troops . — In Canada the mortality from phthisis between the years 1830 to 1887!: 

^^^OTinted.to 23 per 1000, while for the corresponding ages in England and Wales it OnljTj 

’ ^ Mare d’Espine, quoted by Ransom, BrU, Med: Jour,, Mar. 8, 1890. 

* Registrar-Gen. Rep., 1868. 
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7*7. The barracks were drained and ventilated, and between 1863 to 1872 the mortality fell to 
and in the year 1874 it stood as low as 6*0.* 

^he f^eiieral average of phthisis in the ai'my used always to be in excess of that among the 
civil population. Thus in the report jaiblished in 1858, while the phtliisis rale for the whole 
population was 6 3, it wa.s for the cavalry 7*3, for the infantry 10 ‘2, and for tlie guards 13*8. 
Great reduction in these rates lias followed sanitary improvements in the barracks, but the rate 
for the army still remains above that for the general population. « 

Parkes- refers to the varying mortality in the army in different statiojis even in the best 
climates, and to the improvement which has taken place all round, attributing it entirely to the 
im])roved sanitary conditions of barracks. All military authorities agree that phthisis is 
rarer in the field than in the barracks, and that it is the great plague of an army in the time of 
peace. 

Convents. — Cornet’s ® report on the nur.sing communities of Prussia shows that tlie death-rate 
from ])hthisis among them is more than three times that of the rest of the population, for while in 
the latter it was about 16 to 20 per cent, of the total mortality, among the nursing communities it 
reached nearly 63 per cent., and tliis, too, among selected lives, for no candidate was admitted to 
tile order unless in good health at llie time of a])plication. Tlie average age at death was only 
. .36*27, so that the expectation of life of a young healthy person at the ago of 25, which, under 
ordinary circiunstances, would have been forty years on a<lniissioii into the orders, fell to eighteen 
years ; in other words was not better tlian that of a woman at the ago of 58. 

Prisons .* — Paly in his report u})on Millhauk I’rison Showed that the death-rato from 
phthisis was nearly three times that for the general po}mlation, being 43 as compared with 13 
per cent. Parkes® quotes the experience of two Austrian prisons, the one well ventilated, the 
. other badly, and the death-rate from phthisis being in the former 7*9 and in the latter 51*4. 
Cless® quotes a prison in Wurtemherg, in which, from 1850-9, the mortality from phthisis was 
24 per cent. This was reduced by improved sanitation to 8 per cent, and was still three times as 
great as that of the general ])opulation. Similar statements are made with reference to harems 
and to overcrowded hospitals. 

Facts such as these make it impossible to resist the conclusion that one of 
the most important determining factors in the development of phthisis is the 
living under unsanitary conditions in overcrowded, ill-vcntilated houses, and this 
seems even to apply to individual houses. 

Ransom^ has drawn attention to the way in which phthisis seems to stick to certain houses, 
•and quotes some statistics given him by Dr. Niven of Oldham. In the ten years, 1877 to 
1887, 3001 deaths from phtliisis took place in Oldham, most of them in the worst kind of 
house, and in 302, 7.^., just 10 per emit., more than one death from plithisis occiiiTed in the 
same hon.se. The chances of one liou.se lieing twice atfected accidentally were only 68, whereas 
274 Were so affected, and the chances of the same house being three times aifected w6re only 7*6, 
whereas 24 were so affected. 

Flick showed also that a house which had had one case of phthisis was likely to have 
another, and might have many in succes.sioii, and that tuberculosis of ditfereiit forms often 
occurred in the same house. 

Kngciniann® gives an instance of a tenement in a flat whicli hod been free from tubercle for 
.eight years, and was then occupied by a tubercular jiatieiit for one year. In the course of the 
next twelve years at least 12 cases of tubercular disease were traceable to this source, tenant 
succeeding tenant, and the flat being never once painted nor thoroughly cleaned. 

• K* 

It is evident, therefore, that the sanitary conditions under which persons live 
have an enormous influence upon their liability to phtliisij, and/it is difficult, as 
already stated, to make due allowance for this when dealing with J;he question of 
infection, for it is impossible to say whether the increased linhiMty is due to 
more concentrated infection or to diminished resistance consequent on •impaired^ 
health. 


^ Welch, Alexandrian Prize Essay on Lung Disea.se among Soldiers, 1 872, p. 94. 

* HygUnc. ® Ztschfi.f. HygimCy vol. vi. 

^ Med. Chir, Tr.y xxvii. ® Hygiene. ® Cf. Hii*dch. 

^ L.c.y p. 629. Tubei-c. Infection Areas, Epidem. Soc., 1888. 

* Brit. Med. Jmr.y April^lS, 1899. • 
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Phthisis Mortality and its Diminution in Recent Years- — The 

mortality from phthisis has to bo considered in two relations — ^ 

. 1. In relation to the number of persons living at the different age-periods. 

2. In relation to the mortality from all causes. 

The two accompanying charts show this in diagrammatic form (figs. 
124, 125). * 

There is no doubt that the general mortality from phthisis has considerably 
diminished of recent years — and it is in accordance with the evidence to refer 
this largely to the improved sanitary 
conditions under which the people ut 
large live (fig. 126). 

Similar investigations made by 
Lawson for the army show a diminu- 
tion of nearly 60 per cent, com- 
paring the two periods 1837-46 with 
1880-84. 

The influence of the conditions 
under which the persons live comes 
in to complicate very greatly on the 
one hand the question of the con- 
tagiousness of phthisis, and on the 
other that of inheritance, for it is 
now clear that many cases of family 
phthisis may be the result not of in- 
herited predisposition but of acquirer! 
susceptibility. 

The conditions of life seem to act 
in one of two ways — either by impair- 
ing the general health, and so dimin- 
ishing the general resistance of the 
body, or by producing local lesions in 
the lungs, as certain occupations tend 
to do, and thus diminishing the local 
resistance of the lungs. 

That loss of general health is a real 124 . 

predisposing factor is evident from the 

occurrence of phthisis during convales- loo.OOO living in successive dcconnia 
oence from acute illness, for instance (London, 1851-1900). (Shirley Murphy 
typhoid fever, or in the course of —Tuberc. Congr., London, 1901.) 
chronic diseases, like diabetes and ^ 

chronic alcoholism. To the same cause may be referred the phthisis met 
with in those who married too young, or who have had too large and rapid 
a family. 

The diagram*^6^. 127) shows that a reduction has taken place in the mortality 
at each age-period, and that the reduction is greatest in females — the reduction 
;for males bei% 41 per cent., and for females 59 per cent. — that is to say, for 
every 10(f males who died of phthisis in the period 1851-60, only 69 die now, and 
for every 100 females who died in that period, only 49 die now. 

It also shows that the period of maximum mortality from phthisis has been 
postponed in both sexes ; for males, from 20-25, in 1851-60, to 45-55 now ; for 
females, from 25-35, in 1851-60, to 35-45 now. This means either that the 
saving of life has been greatest at these periods, or thaf persons liable to pht^isis^ 
Save lived longer than they would under the earlier ^nditions. ** 





p;tBEASB8> OF i’HE ORGikNS OF [Se^ 60^^ 


# 





to 






Qa 

CO 



lA 

o 

to 

to 

lA 

lA 

to 





Y 


V 

? 


to 

f ? 

fj- 


< 

o 

to 

o 

lA 

o 

lO 

t/> 

to 

lA 

to 

lA^ 


u 



If— 

oi 

CM 

CO 


iO 

to 


_J 

< 

C9 

< 



- 





•* 


•* 


m 

■ 



I 


. ' Kig. 125. 0 

« %• 

Diagram showing the proportions of deaths from taberculoua diseases per 100 deaths from '*all . 
cauMs’* of each age-period (London, 1897-99). The black represents the deaths from 
phthisis, the shaded part the deaths from other tubercular diseases. (Shirley Murphy-— 
^ibero. Congr., London, 1901.) 







MORTALITY FROM PHTHISIS PER 1 . 000.000 LIVING, for the TWO SEXES 
Contrasting the period 1851-60...— Males Females, 

with the period 1896 -gg Males Females. 



Kg. 127.— ‘Diagram constructed ftovi the figures given ]by Dr. John Tatham in his paper 
read before Uie Tubeic. Congr., Londbnp 1901. 
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Dr, Hayward ^ calculated from Farr’s tables ; — 

• 1, That if there had been no phthisis, the average length of life for each individual borii 
would have been increased by 2^ years. . . 

2. That persons who survived to the age of 16 would have their average expectation of 

life increased by about 31 years. 

3. TJiat the working period of life (15 to 65) would have been longthcyed on an average by 

very nearly 2 years. 

4. That these hyiwthetical gains are greater than those whioh wodld be obtained by 

abolisliing the wliole group of ailments which used to. be classed together as the 
‘‘seven principal zymotic diseases.” 


THE GENERAL AND LOCAL SIGNS OF PHTHISIS. 

Tubercle is essentially a local disease, but often associated with constitutional 
disturbance. The signs of tuberculosis of any organ fall naturally into two 
groups — (1) the local signs which indicate the seat of the disease and vary with 
the organs affected, and (2) the general signs or evidence of the constitutional 
disturbance. These are the same wherever the disease is seated, and may be 
the earliest manifestations of disease. 

In dealing with phthisis, it will be most convenient to consider the general 
signs of constitutional disturbance first and afterwards the localising signs, 
the symptoms and the ph^’sical signs. ^ 

A. THE GENERAL SIGNS. 

Constitutional Signs. — Constitutional signs are rarely, if ever, absent 
throughout the whole course of the disease, for if not present at any given time, 
they either have been present or will develop. 

They may be the first evidence of mischief, and . may precede by some time 
the development of any localising signs. They do not stand in any constant 
relation with the amount of mischief in the lung, for they may be well marked 
when the physical signs are quite indefinite, and on the other hand may be 
absent when the physical signs show' the existence of extensive disease. As a 
rule, how'ovcr, they are well marked when the disease is progressing, and so they 
become of the highest importance in prognosis, for they may be taken as evi- 
dence that the disease is active, and in some degree serve also as a measure of 
that activity. 

The constitutional signs of phthisis may be summed up in the words hectic 
fever, ^.e., they consist in irregular rises of temperature, increased rapidity of 
pulse and respiration, loss of flesh and strength, impairment of appetite and 
digestion, with irregularity of the bowels, associated in severe cases with sweat- 
ing, shivering, vomitiiigaiid enlargement of the spleen. 

In all these there nTnothing peculiar t6 phthisis, for the same phenomem 
are seen in other fevers, notably those of a septic character, and in conuectioiQ|^ 
wi^h suppuration. * o ^ 

In marked degree these symptoms occur only in the acute forms, and 
phthisis may so closely resemble certain other fevers that diagnosis is oftto^ 
at first very difficult. Thus it comes that tuberculosis is confounded with pneiSt- ) 
monia, typhoid fever, and internal suppuration, • 

Fever. — Pyrexia is a part of the tubercular process. Some, however, hav^^ 
gone so far as to maintain that a temperature of more than 100” or 101” is ^ 
indication of some addif^ional septic infection; but this view can hardly ; 

^ Trans, of British Congr, on Tuberculosis^ 1902, vol. ii. * ; 
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maintained in the face of the fact that temperatures of 103* or 104* are not 
uncommon in acute tubercular processes elsewhere, t.e., in the pleura or 
peritoneum, and that high fever is the rule in acute miliary tuberculosis* of 
the lung. 

Nor do- 1 think that any special form of temperature-curve can be associated 
with the different forms 
of phthisis, as* some 
authors maintain, at 
any rate in more than 
a perfectly general way; 
viz., that where the pro- 
cess is active or acute 
the pyrexia is high ; 

.'where it is not very 
active, moderate; and 
■ where it is stationary, 
absent altogether. 



The charjictcristic 
temperature - curve of 
phthisis is that of hectic 
fever, viz., long - con- 
tinued pyrexia of great 
irregularity, and with 
wide daily oscillations. 

The pyrexia is most 
pronounced in acute 
cases. It is absent where the disease is stationary ; and may bo present in any 
degree in the subacute and chronic cases, so that it may be taken as a general 
index of the activity of the disease. 


Tlie tempemturo continued much the same throughout. 



\ It is usually highest in the after part of the day, and lowest in the early 
part, but the reverse (typus inversus) may be met with in phthisis, as in other 
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The actual time of the maximum varies, soon after mid-day, in the late 
'afternoon or in the evening; but the common time is between six and eight 
o’clock in the evening. 

•The minimum is usually early, and often about two or three o’clock in the 
morning. 

The pyrexia of phthisis is characterised by its great instjjbility, that is to 
say, it rarely remains long at the same level, but is always^ either rising or 
falling, and sometimes shows several minor <laily oscillations, besides the great 
ones so obvious on the ordinary eight hours’ chart. 

The maximum is not, as a rule, above lOS*" or lO^**, unless in very acute cases, 
or in connection with complications. Temperatures of 106“ or 108" are sometimes 
met with, but as a rule onlj’^ towards the end, and shortly before death. 

The minimum is often much below normal, so that the daily oscillations, t.e., 
the difference between maximum and minimum, may be considerable. A differ- 
ence of 6 or 8 degrees is not rare, and it may be as much as 10 and 14 
degrees.^ 

It has been stated that the temperature may differ on the two sides of the 
body, being higher on the side where the disease is most active. This is purely 
an accident and of no signiheanee ; it is seen in other diseases than phthisis, and 
may occur even in healtliy persons. 

The pyrexia varies to some extent wdth idiosyncrasy, t.e., some persons fever 
more easily than others. They are usually nervous, excitable persons, in 
whom the temperature runs up to unusual heights on slight provocation. When 
they are attacked by phtlnsia they offer but little resistance to the disease, 
which, as a rule, runs in them a rapid course. 

Complications may send the temperature up or cause it to fall. Thus, with 
pneumonia, pleurisy, or other acute inflammation, the temperature will rise and 
run the course usual in those affections. On the other hand, such complications 
as pneumothorax, or profuse hjemoptysis, from the collapse or shock they pro- 
duce, may cause the temperature to fall considerably. 

Other things being equal, it is the mean or average temperature which givesi 
the best indication of the course the disease is taking. Thus a continuously high 
mean or a rising grade indicates active progress, and a low mean or falling 
grade, retrogression. In the later stages the instability of temperature becomes 
more marked and the oscillations greater, until as death approaches the 
temperature, may either rise to extreme heights, e.^., 106“ or 108“, or, as is more 
common, fall much below normal. 

The sensations felt by the patient are little guide as to the amount of . 
pyrexia,* for as often as not they feel better rather than worse when the 
temperature is high. . ^ 

Chilliness or shivering may be sometimes complained of, at or before the 
rise in temperature, but more often after an attack of sweating. Actual rigors 
are very rare, and usually due to complications, e.^., to- suppuration or pent- 
up pus in the pleura or in the lung. 

A§>yrexial phthisis has been described, t.e., progressive phthisis without rise 
of temperature. It must be very rare. Large cavities in the lung arc, of ,coui*se, 
often met with a normal temperature; but in such cases the mischief is of 
ancient date, and the disease at the time is quiescent ; if it become active again 
the fever returns. This lias been called latmt phthisis. 


^Cf. W. F., note to p. 847. 
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The following is the only instance of anything like apyrexial phthisis which 
I have seen. • 

Eugono S., aged 24, in whom phthisis ha<l dcvclopi^d about 18 months hoforo he was seen 
hy me, had advanced plithisis of the whole of the right lung and of the upper loho of the left. 
He was under observation for live weeks in the hospital, and though tin? disease W'as making 
rapid progress the 'leinperature was subnormal throughout, except on four evenings, when it 
reached 99°, and oia ono when it reached 1 00". 

It sometimes happens that the temperature, though raised at some time 
during tlie day, remains Jibove normal so short a time that the rise is easily 
missed: 

I remember one case in which I felt convinced there was fever, hut I eonld get no evidence 
of it until I tied a thermometer into tlie axilla, and left it lliere f»)r twenty-four hours. 1 then 
found tliat it had risen to 103°, but only for so short a time that it hud been I’egularly iiiis.sed, 
though tlic temj)eraturc had been taken, in the tirdiniiry way, thnns or four times a day. 

Loss of Flesh. — boss of flesh is almost an essential part of phthisis. It 
may be uhe earliest obvious sign of mischief, and may prececle the fever. It may, 
at any rate, be well marked, when the temperature is low or only occasionally 
raised. 

Loss of flesh forms a good measure of the activity of the disease : for it is 
rapid in the acute cases ; it may be arrested if the disease become h*ss active ; 
and in very chronic or stationary cases the nutrition may be regained, so that 
the patients may be even plump or fat. However, tlic fleslj, once lost in 
phthisis, is rarely completely regained, even if the disease become ijuiescent, hut 
the patients remain thin and shrivelled. In the end the emaciation is c.vtreme, 
until the patient is reduced to little more than skin and bone. 

In the emaciation of ])hthisis many causes play their part ; lo.ss r>f ap[>etito, 
impaired digestion, diarrluea, profuse sweating, loss of blood and pos.si])ly iiMcc- 
tions of the lymphatic ap|3aratus. Perhaps, also, the defective oxygtjiiation 
consequent on the impaired respiratory processes takes its share ; hut all tliose 
are occasional and accidental causes only, for the emacjiatioii is often greater than 
any of them can explain. There can be no doubt that the emaciation is erm- 
hected with the disease itself, and it is probably the result of some poison 
produced by the tubercle bacillus. 

The loss of weight is often very rapid. 

Pollock ’ givi's cases of a loss of 4 stomps, and 3?, stones, iii 3 months, of 21 Ihs. in w»*eks, 

The net loss may in the end he very great, even as much as { to of the 
total weight of the body in healtli. 

The ca.se of Freeman,- the prize- iigl iter, who died from phthisis after tliiee years^ illness, 
having lost 4A inclics in height and nearly 48 per cent, in weiglit, is often qaoteil. 

Under favourable conditions, even when the dis(*asc is progressing, llesh may 
he gained, as, for. jnsLance, when the piticnt is kept in bed and liberally fed. 

Thus I have scj'ii a*patieut gain 9 Ih.s. in live weeks, and that while the mischief in the 
lungs was making' active jirogress. 

Instances of this are naturally more likely to he met with among the class 
of hospital patients than among the well-to-do. 

Gain of flesh is always, so far as it goes, a good sign. 

* Prog^i. in Consumptioiiy 1865, p. 140. • ‘ 

, ^ Hutchinson, Cycl. Anal, and Physiol,, iv. 1078. • 

* Of, Wilson Fox, p. 833 note. For other instances, Williarji?;, Mfd, Chir. Trans., Iviii 

VOL. 11. 32 
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Loss of Strength. — Loss of strength and vigour may be the first indications 
of failing health of which tlie patient becomes conscious. The work which was 
once easy is now felt to be arduous. The sense of weariness and fatigue is ever 
present, and even sleep does not bring the customary refreshment, so that even 
after a long night’s rest the patients rise unvrillingly and unrefreshcd. They 
look, as they say they feel, weary, languid and ailing. The sense of failing 
power often produces a condition of restless irritability^ which, strange to say, 
usually passes olF as the disease becomes more pronounced, and is replaced by 
the placidity and cheerfulness so characteristic of the disease. 

The failure of health is often more obvious to those about them than to the 
patients themselves, who often refuse to acknowledge it, and from whom the 
history of it can only be obtained by cross-examination and close enquiry. 

Night- or Sleep-Sweats. — Sweating is a very frequent though a veiy vari- 
able symptom in phthisis. It may occur early in the disease, even before definite 
physical signs arc discovered ; it may be present and well marked for a time, 
and then without any obvious reason disappear, to return again later. As a rule 
its disappearance coincides with general improvement, but not invariably. 
Though phthisical patients, like other feeble persons, may sweat easily on exertion, 
still the characteristic sweats occur at night, or, rather, during sleep, so that they 
might be more appropriately called sleep- rather than night-sweats. 

Sometimes slight and but little complained of, they may be profuse, colliqua- 
tive, as they have been termed. They then produce great exhaustion and discom- 
fort, and are a source of danger by increasing the risks of chill. They may be so 
profuse as to soak the night clothes or even the sheets through, and to 
necessitate a complete change, it may be, oven more than once in the night. 
Such profuse sweating is, however, not as a rule continuous during sleep, but 
usually, after the first copious sweat, the patients sleep the rest of the night with- 
out any repetition of it. 

Sweating is usually most marked in the acute disease, and is therefore 
associated with the other signs of active progress, notably with feveu. 

Its relation to the temperature is not constant. It is more likely to be 
present the more hectic the type of fever is, but it comes and goes in the most* 
irregular way. It may be present when the temperature is low, and absent 
throughout even when the temperature is high. It is most often absent ir) the 
acute cases, which present more the characters of acute broncho-pneumonia, and as 
this is the form which phthisis commonly assumes in children, it may bo for 
this reason that sweating is less frequent in them than in adults. 

It may alternate with profuse discharges from other parts, and thus cease for 
the time during profuse diarrhoea, and be absent when phthisis occurs in association 
with diabetes insipidus. On the other hand, in diabetes mellitus the appearance 
of sweating may be the first sign of the development of phthisis. The sweating 
affects chiefly the head and chest, but when jlrofuse, involves the entire body. 
Hemidrosis has been described, but its association wiUi plj^hisis is purely 
accidental. « 

Sleep-sweats are not peculiar to phthisis, but may occur almost any 

exhausting disease, and are not uncommon in simple debility witfiout any 
organic disease at all. 

Thus I have frequently seen it in men woni out by overwork, and in women exhausted by 
hyperlactation, the symptom entirely disappearing, with rest in the one case, and with weaning 
in the other. 

The cause of the sweating is still to be discovered. It has been referred to 
thelfever and compared with the sw^eating of ,ague, but its relation to the fevfir 
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is inconstant, and it quite as often precedes a rise of temjierature as follows it. , 
It is most probably a toxic symptom, and due to stimulation of the secretory 
nerves or sweat glands by some poison circulating in the blood. The sweat glaiids 
were stated by .Buhl to undergo fatty degeneration, but this has not been con- 
firmed. In spite of the profuse sweating, sudamina are rare, which is interesting 
in contrast withitheir frequency after the sweating of rheumatic fever. 

Shivering^ and Frontal Headache are signs of sudden constitutional dis- 
turbance, and are, therefore, rarely met with except in those cases of phthisis in 
which the onset is sudden, like that of pneumonia. 

Headache is generally connected with digestive disturbance unless it depend 
upon meningitis, and it usually yields readily to simple treatment. 

Rigors are very rare unless they mark the onset of some complication ; slight 
shiverings or feelings of chilliness, however, are not uncommon, but they stand in 
no relation to the fever and are generally the result of sweating. 

B, THE LOCALISING SIGNS, 

The localising signs, i.e., the signs which show that the respiratory organs 
are the seat of the disease, fall into two groups : — 1. The symptoms of whicii 
the patients complain. 2. The physical signs. 

I. SYMPTOMS. 

The symptoms are cough, shortness of breath, expectoration, hmmoptysis, 
and pain. 

Cough is an almost constant symptom, and may precede by some time all 
other signs of disease. As a rule it is loose and easy, and does not give much 
trouble to the patient, but it varies greatly in diHerent cases, and in the same 
case in different stages of the disease. 

At first it is short, hacking, and may be parox ysmal ; there may be no 
expectoration, or if any, it is scanty, viscid and diffi(;ult to get rid of. A little 
later the secretion becomes more abundant, and the cough looser and easier. In 
the later stages, when the sputum is more abundant, the cough is more frofiuent. 
Other things being equal, the cough varies in frequency and character with the 
amount and character of the expectoration. But it also varies with the part of 
the respiratory organs which is involved. Thus in the early stage, when the 
lesion is confined to the lung tissue, and the bronchi are little if at all affected, 
the cough is dry, hacking, short, but often painful by reason of the pleura being 
involved. 

If the bronchi be involved, the cough has the character of that in 
bronchitis. It is more frequent, prolonged and paroxysmal, and oft&i worse 
during the night and in the early morning. When the larynx or the bifurcation 
of the trachea is affected, it is often violently paroxysnial and very frequent, 
and in the former case it is, like the voice, hoarse. 

When large cavities have formed and secrete freely, cough may be absent for * 
hours while ^tne secretion is accumulating in the cavity. As soon as the cavity is 
filled, ortwhen, from change of position or other causes, the secretion overflows 
into the tubes, a paroxysm of coughing comes on, which does not cease until all 
the secretion has been discharged, and then peace may ensue until the cavity 
again becomes full and discharges itself. 

As a rule, the cough, though frequent, does not give much trouble ; but it 
may be a very serious complication by disturbing the patient’s rest, and from 
•the pain or exhaustion it causes. ^ * 
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Pain on coughing is usually felt over the seat of lesion, and is due to 
pleujcisy. It may be muscular, and is then felt over the strained muscle wherever 
it may be, but the common seat is over the lower ribs or along the costal arch, 
where the abdominal muscles are attached. 

Paroxysmal cough, when not due to the periodical discharge of secretion from 
a cavity, is most frequent where the trachea or bifurcation of th<^ trachea is the 
seat of ulceration ; but it has also been referred to the irritation set up by 
enlarged bronchial or mediastinal glands. 

The cough is increased 

1. By any cause which increases the respiratory movements, such as exertion, 

speaking, excitement; 

2. By any respiratory complication, e.g., bronchitis or laryngitis ; 

3. By change in position, especially where there are large cavities in the 

lung ; and . 

4. Lastly, by food. 

The taking of food may excite cough in several ways— (1) by irritation of the parts above the 
glottis, where they are the seat of intlainmatioii or ulceration ; (2) by the movements of the 
oesoplmgus or pharynx, where the larynx or trachea is ulcerated ; (3) by direct pressure upon 
tlie trachea or bronchi by enlarged glands as the lumps of food pass by them ; (4) by the 
temperature of the food ; and (.5) by the distension of the stomach, which may act either 
reflexly through the vagus or by direct pressure upwards on the diaphragm. 

Violent coughing in phthisis, like any other paroxysmal cough, may lead to 
vomiting, just as it m«ay to involuntary passage of urine or faeces. 

Lastly, there arc certain rare cases in which the disease may run its course to 
the end without any cough at all (c/. cases without sputum).^ 

Sputum. — The sputum varies a good deal in amount in dilferent stages of 
the disease ; this depends chiefly upon the amount of bronchitis with -which 
the disease is associated. 

In the very early stages there may be none at all, or at the most a little 
viscid mucus of quite indefinite character. As soon as breaking down has 
occurred, the characteristic sputum appears, and continues to increase as the 
disease progresses. When cavities have formed, the sputum becomes nummular, 
or, if the cavities be large, it may become })urulent, almost like the discharge fmm 
an empyema, and may be brought up in gushes in considerable quantity al a 
time. 

There are cases in which, from beginning to end, there is no sputum at all. 
In many of these the secretion from the lungs is scanty, and what little there is 
the patiqnts swallow and will not, or do not, expectorate. But besides these, 
there are a few rare instances in which there really is no secretion at 
all. ^ 

A 3 ^oung man, with rajiidly advancing phthisis, under constant observation in the hospital, . 
^ coughed hardly at all, and brought up nothing. He was willing to expcttorrfTo it, but there was 
nothing. It was a very acute case of a few weeks" duratipn only, and wfien he died his lungs 
were found in a condition of acute caseous jmeumonia. 

1 made alsc:) a post-mortem on a similar case at Victoria Park Hospital, and in thai case the 
whole of one lung and half of the other was simply solid with caseating pneumonia, and the 
only cavities that existed were two or three minute ones, not larger than a haricot bean, in one 
apex.'-* 

I also attended a young lady of \6 years of age, who died of acute phthisis after an illness of 
only three months* duration, who had neither cough nor expectoration until a week before her 
d^ath. ^ 

' Cf, Lebert, Brustkrankh, , p. 181. , * C/l Walshe, p. 17. ^ 
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In other respects the characters of the sputum will vary with the compliea# 
tioiis that occur, e.g.^ bronchitis, gangrene, pneumonia, or haauoptysis. Under 
peculiar circumstauccs it may contain unusual adventitious substances, such as 
casts or calcareous masses. 

The characteristic sputum of phthisis has a yellowish-green colour, and a 
faint sickly oilour. It is viscid, coherent, and contains little or no air. It 
is usually scanty. It is expectorated in small lumps, and is described as 
nummular. 

Nummular sputum is not pathognomonic of phthisis, but may occur in a 
discharging empyema, with cavities of other than tubercular origin, and with 
some forms of bronchitis, especially of the large tubes. 

The amount is usually small, on the average I ounce, or 2, in the twenty-four 
hours, and there may be no more than a few pellets expectorated daily. It 
rarely exceeds .‘1-4 ounces. When much bronchitis is present, the cpiantity 
will be much incre.ased, and in the midst of the more .abundant bronchitic 
sputum, the phthisical sputum will appear in the characteristic streaks or 
lumps. 

If there be large cavities which freely secrete, the sputum becomes nnu’o 
abundant, more fluid, and more purulent, resembling closely that met with when 
an empyema discharges itself through the lung. 

If <nie of the characteristic pellets be examined, it is found to be composed of a basis of mucus, 
in which are ciitaugled cells, caseous subsUuice, granular detritus, crystals, fragments of lung- 
tissue, and bacilli. 

The arc chielly small round cells, leucocytes or ])us cells, with a few lai‘g«5 (5j>itlielial cells, 
some columnar and occasionally ciliated cells from the bronchi, a few stinaiiioiis cells from t he 
mouth, and at times a few red blood cells even when tlie sputum is not bbsMl-sUincd. liustly, 
the shrivelled, granular, dark-coloured cells known as the tulsjrele-corpuscles ijf liebert. Some 
of the larger cells are inultinucleatod, and these, as well as some of the smaller ones, contain 
pigment. The so-called myelin cells, i./?., ctdls which have undergone myelin di^graunatioii, are 
pvohalily all derived from the goblet cells of the hronclii ; t]i(?y an» not peculiar t«) fthlhisis, hut 
are present in almost every kind f»f sputum, espeeially in that of l»ronchiti.s. 

Caseous is found in more or less amount in different cases, soiiietinics in masses 

easily recognised as such by the naked eye, more cunimonly in iiiinuto lumps or streaks. The 
granular detritus is mainly formed of disiu^grated caseous substance. 

Crystetls are sometimes found where the sputum lias undergone degf*nnratif>n, i.c., triple 
pho^)hat(;s, oxalates, tyro.sin, fatty acids, and <jocasionally cholesterin and huicin. 

EloLslic fibres or shreds of lung-tissur, arc not mre, e.spccia]ly in rapidly destructive cases, hut 
they are not always easy to find. For this purjiose it is best to warm the spuluni for a short 
time with caustic potash, and after allowing it to stand, to examine the sediment. Khistic 
fibres are characteristic enough with their sharply dcliiuKl margins and curly ends. They are 
almost pathognomonic of phthisis, although occa.sionally met with in othi*r dcHtructivo diseases 
of the lung, gangrene and abscess. They may also he derived, it has been stated, from 
laryngeal ulceration. ^ * 

Tubercle bacilli are pathogiiumonic and are very rarely absent. They are often distributed 
throughout the whohi sputum and are easy to fiiia ; but they may he far from numerous and 
difficult to discover, and are then easily overlooked by not being searched for in tlie riglit part. 
They are undoubt^edly sometimes absent, hut this is distinctly rare, and, if not found on one day, 
they will be found s^on^r or later if careful examination be made. Being chiefly found in the* 
caseous lining ..f cavities, they will be most abundant where this subshmec is freely expectorated, 
and are best nookod for in the yellow lumps, spots, or streaks in the sputum which are com- 
posed cMefiy of caseous substance. In old tubercular cavities which arc stationary, or in the 
secretion which comes from them, there may he no bacilli ; and again, in the very acute infiam- 
matory cases, theoretically they might be absent, for there might be. no breaking down, but, as 
a matter of jiractice, they are usually abundant. They may occur singly, or in twos or tlirees, 
or in groups, and now and then in masses largo enough to be visible, wlion stained, to the naked 
eye. - 

Speaking generally, the more abundant the bacilli are, th(> more active is the disease, Uit 
there arc many exceiitions to this rule, and, as mentioned, some of the most acute cases have no 
sputum at all. < 
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Besides tubercle bacilli, the sputum contains many other organisms, some possibly derived 
from the lung and air passages, but most of them from the pharynx and mouth. * 

The green colour was refeiTed by Trousseau to the action of organisms, but it may be due 
also to altered blood-colouring matter. 

The chemical examination yields nothing characteiistic ; albumen, mucus, and the jiroducts 
of degeneration, fat, cholosterin, tyrosin, etc. 

In diabetic phthi.sis sugar has been described in the sputum. 

Extranemm substances may gain access to the sputum. Those aro chiefly jierived from the 
food, such as milk globules, fat, shreds of meat, fragments of fruits, stains of beef-tea, tea, coffee 
or wine, giving a colour as, if of blood, starch granules, fibres of linen or cotton. Most of these 
things are easily recognised if the possibility of contamination of the sputum with them is not 
forgotten. Thus 1 have been shown a small green common garden slug which the patient was 
said to have coughed up from the lungs, and also a piece of grape skin which was thought to be 
a blood clot. 

Foetor is rare in phthisis, and is due, no doubt, to a special inaction. It may be associated 
with a slough or with gangrene of the lung, or it may ue due to the decomposition of the 
contents of a cavity, or to tlie complication of a foetid empyema. Once present it usually persists, 
but it may be transient, or come and go. In such Cases the sputum may be otherwise unchanged 
in character, but if gangrene be the cause, the sputum becomes more fluid, of a dirty green 
colour, and contains the foul foetid lumps characteristic of the condition. 

Bronchial casts. — These are of two kinds, viz., fibrinous and blood, both rare. 

Fibrinous casts are very rare in phthisis. A closer relation between phthisis and plastic 
bronchitis has been assumed than really exists, probably because of the frequency with which 
haamoptysis occurs at the time the bronchial cast is expectorated. But hfemoptysis may occur 
in plastic bronchitis, and even be profuse, in patients who are not at the time, and never become, 
phthisical, and on the other hand, when plastic*bronchitis is associated with phthisis, there may 
be no hsenioptysis. 

The statistics® I have already quoted show that in 83 cases of plastic bronchitis, phthisis was 
actually demonstrable, or might be fairly assumed to exist, in 14 instances, in 16 percent. 
In Wilson Fox’s scries of 51 cases, phthisis was found in 7, or 14 per cent. Of these 4 were 
fatal, in 3 of which recent tuberculosis was found, and in the fourth chronic phthisis. 

Blood Casts. — Blood casts in phthisis are very rare. - Indeed Peacock ^ denied 
their existence entirely. They certainly occur, and I have myself seen two or 
three cases. A most remarkable instance was exhibited by me before the 
Pathological Society in 1880. 

A man, aged 43, under treatment for phthisis, had two or throe attacks of hicmoptysis, in one 
of whicli ho brought up some “lumps ’’which he had expectorated with very great difliculty 
but with great relief to the dyspnoea, with which the haemoptysis had been associated. 

Four of the casts were shown to the Society. Three were of about the same size, viz., about 
*i inches long and a quarter of an inch in diameter at the thickest part of the stem. Two of 
them were much branched. The fourth cast was much larger, being of the size and shape of 
the little finger, 1^ inches long and half an inch in diameter ; this was not branched. The patient 
was under observation for twelve months subsequently. He spat no more “ lumps.” He died 
at home about three years later. 

Faggo .states that there is a specimen in Guy’s Hospital Museum of a largo branched clot 
expectorated a few days after luemoptysis. A case is also mven in abstract in Virchow’s 
Jahrbuchf 1885, ii. 152, occurring in a phthisical diabetic '^lo had had several attacks of 
haemoptysis. 

Cheyne,** who described blood casts in 1809, stated that they were the precursor of fatal 
hsemoptysis, and he quotes a case in support of his statement. ^ » 

Small casts 1 liave seen on two other occasions in phtliisis. The mosl^ in toasting of these 
two cases occurred in a man of 46, who had empliysema and also slight consolidafi<^ at the apex. 
Ho had several attacks of luemoptysis while under observation, and he brought up 8||iall clots 
(bronchial casts) on two occasions ; on the first he brought up about thirty small ones in the 
course of two days, on the second only two or three ; the blood was at first bright and when the 
clots came it was dark. 

Pomies*^ also records a case in which a large clot was brought up from the large bronchi 
of the loft side, and quotes also another case in the practice of Gintrae. 

t ' • 

^ Beumgarten. ® Cf. Art on Plastic Bronchitis. * Pa^. Soc. Trans. ^ vol. v. 

^ Path, of the Memlyrane of the Ifarynx and Bronchi, 1409, * Lyon. rrUdic., 1872, x. 99. 
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Fabian ^ describes a case in a woman of 44, who developed a haemorrhagic condition in the 
course of chronic jaundice. The hremorrhage took place from the nose, intestines, uterus, lungs 
and other parts. The casts brought up from the lungs were of considerable size, some branohed 
like those of plastic bronchitis— the largest was a cast of the larynx, trachea, and main bronchi. 
(Drawings are given.) Post-mortem, a large clot was found in the trachea. 

Calcareous mfisses , — Calcareous masses are occasionally brought up from the 
lungs. •» 

They are usually of a grayish white colour, gritty and hard, but sometimes of a soft putty- 
like. consistency. They are coni])osed of phosphate, and sometimes, it is said, of carbonate of 
lime. 

They vary greatly in size and shape. They may be minute and not larger tliaii a caraway, 
seed, or as big as a iiut and weigh many grains. They may be cylindrical, oval, globular, pyrifonn 
or quite irregular in shape, and they may also be branched. Their surface may bo smooth, but it 
is usually rough and I'agged. 

The lung lesions with which they are associated, if any, are those of chronic phthisis, but 
calcareous masses may be expectorated for years and yet no signs of pulmonary (liscaso of any 
kind become manifest. 

They vary also in iimnber from a single one up to many hundreds, e.g., 500 in a case recorded 
by Portal. 

The frequency with which such expectoration occurs is .small. I only know of one sot of 
figures which deals with this question, and that shows a frequency of 16 in 1 000 ca.ses of phthisis, 
but I think this yields an unusually high percentage. 

Soi.t,7'ce, — Early writers*^ supposed that these masses were calcified or cretaceous tubercles, 
and thus Uaylo and Portal speak of “phthisic calculeuse.” Ainlral, whose description of the 
affection still remains one of the best, referred these masses to four sources : — 

1. The interior of cavities in the lung, 

2. Tiie lung tissue itself. 

3. Calcified bronchial cartilages. 

4. The interior of bronchial tubes. 

It is strange that he should omit from the list tiie mention of calcareous hroiu'hial glamls, 
from which .source most of the mas.so.s undoubtedly come ; espiscially as in one of the earliest (sases 
recorded by Hayle, imt-mortem examination showed the presence of calcified bronchial glands. 

There is, I believe, no pathological evidence to show that the contents of the bronchial tubes, 
whether ordiiiaiy bronchial secretion or blood, can inspissate and calcify. Even when? the mass 
is branclied, the branching is somewhat fanciful and not other than might be obtained from an 
irregularly calcified gland, for in such glands the deposit of lime salts is often very irregular. 

Calcified bronchial cartilages we should a priori e.\pcct to bo but rarely expectorated. Case 
8 is an instance of this kind. 

Calcified tubercular nodules might of cour.se be ox[)ectoratcd when the lung ti.s.suo loiiiid 
them has broken down, but this explanation caiiiiot fit most of the recorded ca.sesf in which 
the signs of phthisis were eitlier absent entirely, or, if present, slioweil tlie disease to be in the 
chronic and not in an active stage. Agaiihst this origin i.s the fact that most of tlie calcified 
tubercular nodules found in the lung are really formed of fibrous tissue in intimate coryiectiou 
with the rest of the^lunir tissue, and but rarely surrounded with a cap.sule from which they could 
be shelled out w 

A curious ckse of granules of phosphate of lime (like sand) is referred to, p. 199. 

Although the disintegratioD of old cretaceous masses may be held to account 
for some of the cases of expectoration of calcareous masses, still the majority are 
to be referred, 1 think there can be little doubt, to the bronchial glands. 

1 Deutsch, Arch,f. klin, Med,, vol. Ixxvii., 1903. 

* Williams, Pulmon. Consumption, 
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Calcareous glands arc sometimes expectorated bodily, and the only difFerence between this 
group of cases and those under considerutioii is that the disintegration is fragmentary and the dis> 
charge piecemeal. For this view there is the most pathological supjmrt. Thus Fagge records a 
case in which ii man had exjiectorated calcareous masses for some time at the rate of two or three 
a week, and after death a calcified gland was found lying in an abscess communicating with a 
bronchus. In all cases alike, whether the source be in the glands or elsewhere, the detachment 
must be brought about by a process of ulceration, and tlius the cx[)ectoration of sucli masses will 
always be attemhrd with risk, and it is often accompanied with more or less lfa:niorrliage. When 
it occurs in phthisis it is another evidence of the activity of the disease, butf in many instances 
it is unattended with symptoms or physical signs, and the patients may remain in good health 
and otherwise unaffected for many yeai’s. 

The following is a lirft of some of the cases I happen to have found recorded : — 

1. Baylo.i Male, .'>9. P. J/. calcified bronchial gland. 

2. Portal. A case in which 500 were brought U]) over a long ]ieriod of time. 

3. Hamilton.*** Female, 22, with much Inemoptysis and cough, the masses being mostly of 

small size, about that of a caraway seed. The largest was an inch long and irregularly 
branched, and a drawing of it given. 

4. Hamilton. Male, one mass twelve years before, patient still urell. 

5. Hamilton. Female, 17. Several with havmoptysis. Pulmonary symptoms, but no sign.s 

of phthisis. 

6. Gniburt.^ Male, 34. Many attaicks of inflammation of the lungs from tlio age of 6 years. 

One mass weighing 4*7 grammes. Patient dieil at the ago of 34. post-mortem, 

7. Fredault^ Male. Calcareous mass found in bronchus at junction of middle and lower 

lobes, w'cighing 139 grains. 

8. Henoeque and Leroy.** Male, 21. Twelve calculi found in bronchus of right lower lobe, 

tliought to be cartilages, and cartilage and bone demonstrated on section. Drawings 
given. 

9. Peacock.® Male. At 22 slight h®moptysis. At 23 chalky concretion expectorated, 

weighing 30 grains, preceded by pain in the left hand and aim. At *-’6 and again at 28 
similar attacks. A few yellow masses w*ero also expectorated w’hich were thought to bo 
caseous suhstauco. No physical signs developed, and the patient was known to be well 
at the age of 30. 

10. Walsho refers to cases, but describes none. 

1 1. Burdel.'^ Female, 57. Irregular cylindrical calcified mass the size of a bird’s egg, thought 

to bo a calcified blood clot dating from lifemoptysis, twenty-two years previously. 

12. Flint.® Male, 42 ; a great many masses ; patient in good health many years after, 

13. Flint. Male, 23. A few small ones. Phthisis at the left apex. 

14. Fagge.® Case already referred to. 

15. West. '® Case already referred to. 

Haemoptysis, though very common in phthisis, is not, as a rule, of frequent 
occurrence in any given case. It may be absent throughout, but if it has 
occurred once it is likely to occur again at some time or other, and it may 
be so frequent as to constitute the prominent symptom of the case, and 
this peculiar liability to haemoptysis sometimes runs in families as other 
peculiarities do. • 

John fl., aged 51, with bronchitis and emphysema, but no evidence of phthisis, was under 
my care for profuse hemoptysis, of which 1 saw two attacks. He stated that ho had had 
hemoptysis twenty or thirty times, the firet attack nijicteen years before I saw him. He had 
brought up a pint or more on several occasions. His mother brought U]) blood in the same way 
for many years, and also two of his nieces (his sister’s children). Ho himself had also lost blood 
occasionally from the nose and rectum, but there did not appear eSRy other evidence of 

hiemophilia in himself or his relatives. • 

• 

Haemoptysis is stated to be absent throughout in from 20 to 30 of® all casea 
of phthisis. 

' Jiech, 8. la phth. pulmon.t p. 286. * Duhl, Hosp, Oaz,^ 1854, i. 138. 

» Oaz. d. mp,, 1865, No. 18. * Gaz. d. H6p., 1868. No. 61. 

® Gaz, hehdom,f 1868, i. 146. ® Tram. Path. Soc, Land,, vi. 75, 

7 Vunitni med., 1876,* 931. « Phthisis^ p. 156. 

» Medic,, p. 963. _ « St. Barthol. Hosp. Rep., 1896. 
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Statistics as to the frequency of hjemoptysis or of its absence are necessarily 
somewhat unreliable, and differ greatly according to the experience of diffcreiit 
writers on account of the long duration of the disease, and of the difficulty of 
watching the cases through the whole period of their illness. 

The combined statistics, quoted by Wilson Fox, yitrld a percentage of 72 for its occurrence, 
leaving, therefore, if 8 as the iJcrcentiige of its absence. 

Out-patient jjractice enables us to form a better estimate of the probabilities of obtaining a 
history of lnemot»tysis in any given ease as it presents itself in praeliee. Thus out of 4‘JO eases 
of phthisis taken as they came to me at Victoria Park Hospital, I failed to obtain any history 
of haemoptysis in bne-third. 

A classification of ha3moptysis according to its amount may be usefully made. 

Strfiakij, where it is not in measurable amount, and appears only as stroaks’ 
in the sputum. 

Small, where the quantity is less than 1 ounce. 

Modtraie, where the quantity ranges between 1 and 4 ounces. 

Copioiiti, where the quantity ranges between 4 and 10 ounces. 

Profui^e, where the quantity is more than half a pint. Of this there arc three 
forms : 

(a) Suffocative, where the amount is so large as to suflocate the patient 

almost immediately. 

(b) Remitteiit or continued, which may be (1) fatal after a time from 

exhaustion, (2) or gradually cease and end in recovery. 

(c) Intermittent, the attacks being separated by intervals often of considerable 

duration. 

The amount of blood brought up is usually small, under 2 or 3 ounces, and 
it may not be more than a few streaks in the sputum. 


Walshe gives the average .as less than half an ounce in 4.5 per cent., and the second brompton 
Rejiort as less than that amount in 69 per cent. 

My own statistics show biciiioptysis absent in 30 per cent., streaky in 23 per cent., slight 
in 34 per cent., copious in 13 per cent. 

From a comparison of variou.: statistics I think the following averages may he taken us 
approximately correct ; — 


Streaky (no measurable amount). 
Small (loss than an ounce), 
Aloderate (from 1 to 4 ounces). 


Cojjious (from 4 to 10 ounces), ) 
Profuse (about 10 ounces), ( 


{not fatal, 8— fatal, 2) . 


Absent, 


60 per cent. 
15 „ 


25 


If 


These figures show that it is in not more than about 10 per cent, of all cases that hicmo])tysi8 
becomes an urgent symptom and requires active treatment. 

Even in profuse htemoptysis the amount rarely exceeds half a pint in the 
twenty-four hours, but this amount may be brought up day after day for even 
several weeks together. In most c.ase8 the blood is brought up in small 
mouthfuls each lAmc the patient coughs, so that, though the amount at any one 
time is small, *it adds up to a considerable quantity in the course of the twenty- 
four hours. ‘ The largest amount 1 have actually seen brought up in twenty-four 
hours in a case that was not fatal by suffocation is 36 ounces. The blood may 
now' and then pour out of the mouth in gushes, but such cases are rare (under 
1 per cent.), and almost immediately fatal by suflbcation. 

The frequency of hcemoptysis in the different stages of the disease is fairly 
represented by the following figures (Reginald Thomson) : — 


1st stage, 20-7 per cent. ; 2nd stage, 44 per cent. ; JJrd stage, 35 '6 per cent 
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Except as a matter of general interest, such statistics have little practical importance, for 
the difficulty of determining the exact stage of the disease is considerable, and it often happens 
thst profuse haemoptysis, occurring iu what appears to bo an early stage, proves to be clue to 
very chronic and long-standing disease. This subject will be dealt with again when discussing 
the question of phthiais ah hcemaptos (p. 515). 

General Statement — What may be generally stated is this — 

1. That ha3nioptysi8 occurring in early or recent phthisis usually slight, 

and is not, as a rule, met with until the tubercular mischief has 
advanced to the stage of breaking down. 

2. That haprnoptysis may be completely absent throughout in even very 

acute cases. 

3. That profuse hoemoptysis is associated with chronic cavities, and occurs, 

therefore, in the older cases of phthisis ; and 

4. That when it is met with in what seems to be a recent case, it proves 

almost without exception to be connected with latent and perhaps 
undiagnosable chronic excavation. 

As regards the diagnostic value of haemoptysis, Louis’ dictum may be 
accepted) viz., that idiopathic haemoptysis, t.e., haemoptysis coming on without 
apparent cause, is presumptive evidence in favour of tubercle ; for on examining 
a series of cases with reference to this point, he found, with hardly an exception, 
that those who spat blood either were or became phthisical. The diificulty, of 
course, lies in excluding the possibility of the blood coming from other sources, 
e.//., the nose or pharynx. If this can be done the statement is approximately 
true. 

Source, — The blood may come from the bronchi or from the pulmonary 
tissue, and the hasmoptysis is called bronchial or pulmonary respectively. It 
ma}" be bronchial in origin, when the bronchi are . the seat of tubercular 
ulceration, or when, if the cough be violent, the small vessels in the bronchi give 
way as in other cases of violent expiratory effort. With these main cxcej)tions 
the bleeding in phthisis is connected with lesions of the lung tissue, i,e., it is 
pulmonary. 

It is possible, of course, that round developing tubercular lesions the con- 
gestion may be sufficient to cause extravasation of blood ; but the congestion in 
phthisis can hardly ever be so extreme as is seen in acute pneumonia, and- in 
that disease hsernoptysis in any quantity is very rare, while, on the other iiand, 
the acute cases of phthisis are, as a rule, characterised by the entire absence of 
hiemoptysis. 

Hoemoptysis, therefore, with few exceptions, is to be referred to gross lesions 
of vessels in the lung; to erosion in early cfises, and in the chronic to erosion or 
ulceration, or still more frequently to rupture of an aneurysm. The subject has 
been fully dealt with in the article on Hosmopkysis. 

The results of hcemoptysis, — AVhen small it has usually n^ influence at all 
tipon the course of the disease; it is simply an accidental occurrence and of no 
special importance. Even when more abundant, it may be of ifqportance only 
so far as it increases the debility and anaemia, but these are quicklycrecovered 
from. Not infrequently it appears actually to do good, and improvement seems 
to date from the bleeding. 

It is not rare to find pain in the chest, which has been previously complained 
of, relieved by the bleeding, and even for the time entirely removed. The general 
^/elation between pain and haemorrhage is striking and interesting.^ Cf, p. 499.. 

* ^ St Barthol, Sosp^^Sep,^ 1886. 
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If the bleeding from the lung be free, the blood will tend to gravitate to the 
lower parts, and may give signs of its presence there by crepitation and altered 
breath-sounds. As a rule these physical signs rapidly clear up and no further 
changes occur, but occasionally the temperature rises and an attack of subacute 
pneumonia supervenes, but this, too, in time resolves and may entirely recover. 

Lastly, hsBmopilwsis may be followed by a very rapid and acute development 
of tuberculosis. This is the explanation of moat of the cases of “ phthisis ab 
hsemoptce ” ; but the result is due not to the blood, but to tubercle bacilli carried 
by it and disseminated throughout the lung. 

Haemoptysis tends to recur, but with great irregularity, so that the intervals 
between the attacks may be indefinite, sometimes even many years. 

Thus I havo seen a man who had his first attack of hsemoptysis at the ago of 24, and tliat a 
profuse one, and none again until the ago of 38, fourteen years later. Another man of 27 Inid 
had attacks of slight hflemoptysis for fourteen years at irregular intervals and one very profuse 
one at the age of 21. He presented tlie signs of chronic phthisis at the left apex, with com- 
plementary hypertrophy of the whole right lung. 

Still, profuse haemoptysis may recur at voiy short intervals. A man of 27 had three distinct 
attacks of profuse and dangerous haimoptysis in seven months ; and another of about the same 
age, three similar attacks in six months. In an attack of profuse hiumoptysis the outbursts may 
be curiously periodic. Thus I had one case under observation in which profuse haemorrhage 
occurred for seven days almost regularly at midday and midnight, the patient losing about half 
a pint each time. 

An attack of hmmoptysis in a person predisposed to it may be determined by 
various causes, especially by sudden effort or strain, c.y., muscular exertion^ cough- 
ing or other violent expiratory effort, as well as by mental excitement probably 
through its action on the heart. The physical examination of the chest should 
always bo made with delicacy and care, when patients are spitting blood, or are 
liable to it, for an attack may be aggravated or even brought on by rough 
manipulation. 

Sex . — Profuse haemoptysis is no doubt commoner in men than in women. 
For this there are two reasons : (1) that inen are more frequently the subjects of 
chronic phthisis, and (2) that they are more liable from their occupations and 
greater exposure to causes which may excite it. 

It has been asserted that liaemuptysis is affected by season, and that it is more eoiiinioii in 
the warm than in the cold niontlis, but 1 do not think that statistics bear this out. 

Age . — Haemoptysis may occur at any age, just as tubercle may, but it is 
commonest, of course, at the period at which phthisis is most prevalent, viz., 
during early and middle adult life. It is rare at either extreme, partly because 
at the Extremes of life phthisis is rare, and partly because, if phtliisis develop, it 
tends to run an acute course. 1 have seen one instance in a man of 68. ' 

Profuse and still more fatal haemoptysis is very rare in early life, but it has 
been met with even in infants, and in such cases it is found to be associated 
with the same losio nain the lung as it is in the adult. 

Hoffnung^ recojds a fital case in a child of 10 months, due to tho rupture of a puliiioTiary 
aneurysm in a cauity which was traced back to measles, lie gives a r^smni of 10 other cases 
collected froxH literature. 

In 4 connected with aneurysm of the pulmonary artery. 

,, ,, suppurating bronchial glands opening into the pulmonary artery. 

„ 2 „ „ gangrene. ^ ^ , 

„1 ,, „ thrombosis of the pulmonary arteiy. 

„1 „ „ pulmonary apoplexy (#ic). 

„ 1 without any discoverable cause. 

• 

1 Vireh. Jahrbuch, 1886, ii. 684,* 
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PowelP records a case fatal at 7 moiiths ; Rcvilliod*-* one at 16 months ; Cholmeley® one 
at 20 months ; Lebert^ another at the a^e of 2 years. 

• I have seen one case in a child of 5, who was under treatment for what was thought to be 
sim])ly broncho- jiiiiMimoiiia. No p.vi, could be obtained. 

K)l]ock I'ccoixls a case, not fatal, at the age of 18 months. 


2 . THE PHYSICAL SIGNS. * 

The physical signs vary with the amount and nature of the lesions in the 
lung, and in any given case they differ also in different parts of the chest, and 
oven in the same part arc subject to continual change as the disease progresses. 
Their importance lies in the fact that it is by their means only that we can 
ascertain what the lesions are. 

1. As tubercles form in the lung they produce inflammatory reaction in the 
parts around them, /.e., in the alveoli and in the walls of the small bronchi. The 
early signs of phthisis, therefore, are those of local congestion or local bronchitis, 
t.e., a little wheezing and fine crepitation, especially on deep inspiration or after 
coughing. The signs of local bronchitis, if persistent, are always evidence of 
local disease, and when present at the apex are almost conclusive as to the 
existence of phthisis there. 

2. As the tubercles develop, patches of broncho-pneumonia form. So long 
as they are small and deep-seated in the lung, they produce no definite physical 
signs, but if they become confluent, and form larger masses, they yield the 
ordinary signs of consolidation. 

These patches of broncho-pneumonia may resolve, and the signs due to them 
may therefore disappear, but if, as is usual, they persist, they become themselves 
tubercular, caseato (caseating broncho-pneumonia), and after a time degenerate 
or soften. When the softened parts communicate with a bronchus they are 
expectorated and a cavity is found. 

3. Ill all but the most acute cases attempts are made at repair, by the forma- 
tion of fibrous tissue, which cicatrizes and leads to contraction of the affected 
parts. 

As the lesions vary in different parts of the lung, so do the physical signs, so 
that all the different groups of physical signs may be present in the same case 
in different parts of the chest ; thus at the apex, where the process usually 
commences, there may be the signs of excavation and contraction ; lower down 
those of advancing consolidation ; and lower still the early signs of broncho- 
pneumonia and local congestion. 

^hen we speak in any case of the physical signs of phthisis, we mean 
those present in the seat of most advanced disease, but the signs in the 
other parts are of great importance as •’indicating whether the disease is 
progressing or not. 

The physical signs vary also according to the acufov.^css of the disease, its 
diffusion or localisation, and again according to the part^ chiaHy involved, viz., 
the air-tubes, lung-tissue, or the pleura. • 

Thus, in one of the acute forms, where there is much inflammafory reaction 
and it is localised, the physical signs resemble closely those of acute pneumonia ; 
in another, where the disease is more diffuse, those of acute bronchitis or broncho- 
pneumonia. 

1 Path, Soc. Tram,f xxii. * Virch, Jahresherichi^ 1887, ii. 718. 

Path. Soc, yVans.; xxxix. Qf, Etiol., Phthisis in Children, • 

■* A Hist. Krankh., Iftf. • 
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In nearly all cases the apex is attacked either first of all, or else most 
extensively, and this is an important factor in diagnosis, for physical signs which 
elsewhere might admit of other interpretation, at the apex may be conclusive of * 
phthisis. 

The 'pleura is always involved sooner or later, but it may be tlie 
first part to yielA physical signs — either those of a dry pleurisy or of 
an effusion. 

In the case of dry pleurisy the localisation and distribution are of great 
diagnostic importance. If it he limited to the apex^ and not due to croupous 
pneumonia, it is almost conclusive as to the cxisience of tuberculosis. So it is 
also, if it be very widespread over one lung, or still more if it be hilatercd, even 
though it be confined to the lower parts. Speaking generally, double pleurisy 
is due to the same lesion exciting it on both sides of the chest, and if not 
malignant disease, there is practically under ordinary circumstances little else 
for this to be but tubercle. 

. When effusion takes place, even if the original cause be at the apex, the 
fluid will gravitate to the lower parts. Tubercle is a very common cause of 
pleuritic effusion, but there is nothing in the scat of the effusion itself, nor in its 
character, to determine the diagnosis as to its cause. 

In the healthy chest the physical signs are remarkably symmetrical, and it 
is the disappearance of symmetry^ or, in other words, the development of a 
difference in the physical signs on the two sides of the chest, that yields the most 
important evidence of disease. Hence it follows that in examining the chest for 
the signs of phthisis the corresponding parts on the two sides must be carefully 
compared with each other. It is not a difference between the physical signs in 
the case under examination compared with some ideal average or standard, but 
an actual difference between the two sides of the particular chest in (juestion, a 
difference which is usually easy enough to determine, even when very sliglit. 
The only fact to be borne in mind is, that at the right apex in the healthy clicst 
the expiration may be slightly audible, and the vocal vibrations and vocal 
resonance a little increased, as compared with the left side. This is a physio- 
logical difference, and even so not always present. If the same difference were 
reversed, i.e., if it were on the left side that the exaggerated physical signs were 
present, they Avould indicate disease. 

Auscultation. — The physical signs yielded by auscultation are not only the 
earliest to be detected, but remain throughout the disease the most important, 
80 that it is natural to consider them first. ^ 

In the healthy chest, expiration is either not audible at all, or if so, hardly 
at all, and then only at the commencement. In early phtliisis one of the first 
changes is that expiration becomes audible and prolonged. At the same time 
inspiration become:: -aeane what louder and harsher, so that the soft, blowing, 
vesicular murmus of flie healthy lung disappears, and its place is taken by the 
altered breathitag sounds described. 

The ins{tiratioii is often wavy or 'interrupted, (saccadee, entre-couj»ee). 

This is not pathognomonic of phthisis,, for it may occur when the lung is quite healthy in 
jtatients who are not, and do not become, phthisical. It is very variable, being present at one 
time and not at another, a]>pearing and disap|icaring quite irregularly. This interrupted 
breathing is due to interference with the entiy of aii^ ow’ing usually to some secretion in tlic 
tul^, but it appeal's to be also sometimes muscular in origin, i.^., due to irregular masciilar 
acnon. . * 
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As the disease progresses, the expiration becomes longer and louder, until at 
last it is e(|ual in length and loudness to inspiration, and both sounds acquire 
a harsh character. This is what is usually called bronchial Irreathimj^ 

The alteration in the length and characters of the breath sounds progresses 
as consolidation advances, even up to true bronchial breathing ; but it does not 
follow that these changes are associated with an increase in loudness, for it often 
happens that, owing to the diminished entry of air into tho**affectcd lung, the 
breathing sounds are actually less loud on the affected than on the sound side, 
though the characteristic changes, viz., the prolongation of expiration and the 
hai’sh character of both sounds, may be well marked. This may occur even with 
bronchial breathing, and it is this which is meant when the bronchial breathing 
is described as weak. 

When cavities are present, and lie near the surface, the breath sounds have 
added to them the hollow sound which is described by the term cavernous or 
amphoric. • ' 

When, owing to some affection of the larynx, there is loud laryngeal stridor, 
the interpretation of the auscultation sounds over the chest becomes extremely 
difficult, for it is impossible to say how much is produced in situ and how much 
is propagated from the larynx. 

I have, under .such circumstances, seen very extensive mischief, even a large cavity, completely 
missed, even after careful and repeated examination for that purpose by exx)erienced observers. 

In all cases the effect of secretion in the tubes must be borne in mind, for 
where the tubes are plugged, so that no air enters the affected parts of the lung, 
no breath sounds may be heard at all ; yet when the tubes have been cleared by 
coughing and expectoration, the signs of consolidation or cavity, as the case may 
be, become evident. It is a good rule, therefore, to make the patient breathe 
deeply several times and cough once or twice, and then immediately afterwards 
to examine the chest again. 

Change of position sometimes has the same effect. Where there is a large 
cavity containing much secretion, in one position, e.g.^ the recumbent, the 
secretion may cover the mouth of the main bronchus communicating with the 
cavity, and so no breath sounds be heard. Change of position, e.g,^ sitting up, 
may chtuige the position of the fluid and leave the moutli of the bronchus free, 
and so the breath sounds may become audible. Such changes are most frequently 
seen with cavities at the base, but 1 have seen them also at the apex, anil that 
in an early case in which there was no other evidence of a large cavity ; still the 
explanation \vas, I believe, the same, viz., that in one position the tubes were 
occluded and in the other free. 

Sometimes after cough a high-pitched, sucking, inspiratory sound is beard {post-tussic suction), 
due to the sucking in of au* into the cavity, as it is suddenly relieved from compression after the 
cough is over. * 

Crepitation . — Crepitation of all kinds may be met withjft^hthisis ; fine-hair, 
fine, medium, large, gurgling, bubbling, etc. • . 

In the earliest stage it may be very fine and due to the opening out of 
collapsed air- vesicles, or to a little fluid in the air-tubes. Fine crepitation can- 
not be distinguished by the ear from some forms of pleuritic friction, but the 
distinction is of no importance in the case of phthisis, for at the apex its meaning 
in either case is the same, viz., tuberculosis. 

Crepitation is, as a rule, due to the bursting of air-bubbles in fluid either in 
the air-tubes or in cavities. Its character will depend upon the size of the 
biibbles and of the tubes pr cavities in which it occurs, and upon the modifiba- 
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tions in sound produced by the changes in the lung tissue around. In the early 
stage, where the consolidation is dense, the crepitation is often clear, sharp, and 
crackling. It is to this form that the name suberepitant has been given, and 'it 
is sometimes mentioned as if it were pathognomonic of phthisis ; tliis it is not, 
for the same kind of crepitation is met with in other affections of the lung where 
the conditions are similar, in broncho-pneumonia, and occasionally in croup- 
ous pneumonia. ^KVlicn cavities are present it is often gurgling or bubbling, and 
may acquire a ringing or metallic character. 

In early sUiges crepitation may not be audible \vith ordinary breathing, but 
only after deep inspiration or after a good cough. By-and-bye it becomes audible 
with both inspiration and expiration and on ordinary breathing. 

It has been assorted that with luomoptysis tho crepitation is peculiar and pathogiioiiioiiic. 
This is an error, for though crepitation heard during hicmoptysis at the bases, or in iilares where 
it was not heard before, is presumably due to blood in the tubes, it has no special cliaraeturs by 
which it can bo diagnosed. 

The importance of crepitation is that it is tho chief indication of softening or 
breaking down. 

In cases where there is rapid consolidation, and no breaking down, i.e.^ in 
certain acute cases of phthisis, crepitation may be absent throughout, but this is 
quite an exception. 

Vocal Resonance. — The voice sounds, like the breath sounds, undergo- 
gradual increase as the consolidation advances, until they become intense, and 
are described by the term bronchophony. ITiey may be transmitted with 
unusual clearness and directness to the ear, and are then termed pectorUorjiuj, 
and these changes may be evident both with the ordinary voice and with the 
whisper, when they are called whisperimj bronchophony or pectoriloquy, Witli 
large cavities tho voice sounds, like the breath sounds, may ac(piiro a hollow 
amphoric character. 

Bronchophony and pectoriloquy are often very local, and, like the other 
auscultation phenomena, vary greatly ami irregularly in different parts of tho 
chest, and in the same parts at dilfereiit times. 

There are two other modifications of vocal resonance which deserve mention, 
both of which may be termed autophony. In the one the patient himself feels 
the increased vibrations of his own voice, and refers them correctly to the seat of 
disease. I have had a patient complain of this as a great trouble and incon- 
venience to him in talking. In the other the aiiscultator hears his own voice 
with undue loudness if he speaks wdiilc his ear is on the chest or stethoscope. 
In this case his own vocal resonance is, as it were*, echoed or reflected back to 
him, or perhaps in both cases the effect may })e a form of consonance. 1 liave, 
however, only seen it with consolidation, and never with a large cavity or with 
pleurisy. 

Palpation^ — Of the physical signs on palpation little need be said. 
The vocal fremitus is increased like the vocal resonance, and usually 
in the (A,rao degree ; but not always, for it may happen that tho vocal 
resonance is distinctly increased, and has peculiar characters, when tho 
vocal vibrations are hardly to be felt, or if at all, not in more than 
normal degree. 

When the consolidation is superficial and extensive, the sense of resistance 
is greatly increased, and even in the early stages, when percussion is not greatly* 
ifnpaired, the altered resistance felt on percussion (percutory palpation or 
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palpatory percussion) is very marked and a great aid to the ear ; while in 
x^dvanced cases the want of vibration on percussion can be felt as plainly as it 
is^ieard. 


Percussion. — In the very early stage, even when auscultation yields 
suspicious signs, there may be no impairment of resonance to be detected on 
percussion. On the contrary, the resonance may even be tymjanitic, and differ 
by way of excess rather than of defect. This hyper-resonance is no doubt the 
result either of an actually emphysematous condition of the parts of the lung 
surrounding the tubercular foci, or of a condition of relaxation of the lung tissue 
due to impairment of its nutrition, and similar to that observed not infre- 
quently with pneumonia (Skodaic resonance) ; thus it may be hyper-resonant 
an front, with dulness behind ; and at the apex this may at times be misleading. 
Before long, and it may be very early indeed in the case, the percussion becomes 
impaired on the clavicle, or just above or below it, the note being at first Hatter 
and somewhat higher pitched on the affected side. As consolidation advances 
the note becomes more and more impaired up to distinct dulness. Absolute 
dulness or complete non-resonance, such as is common over pleuritic effusions, 
is rarely, if ever, met with in phthisis, no doubt owing to the fcact that the 
consolidation is rarely homogeneous and complete, but contains either patches 
of air-containing lung tissue or cavities. 

Over cavities the percussion note may be somewhat resonant, or the note 
which had been dull may become less so. A tympanitic note or marked hyper- 
resonance has been described, but it is of the rarest possible occurrence. Even 
when the note is resonant it is almost invariably Hat, or, as it has been termed, 
boxy,” a note such as we obtain when percussing an air-containing cavity 
with thick walls. 

A^ariations in the percussion note over cavities, which are said to be obtained , 
according as the mouth is open or closed, are more often described than actually . 
met with, and it is very rarely that such changes can be demonstrated, unless the 
.cavities are of large size, superficially placed, and in free communication with 
the air-tubes. 


Inspection. — Inspection usually reveals, even quite early in the disease, 
changes both in movement and in shape, though in very early cases they may be 
so slight as to be easily overlooked. 

Defects in movement are often to be observed before any change in shape 
. occurs. They may be detected both by the eye and hand, often more easily by 
the latter. 

To examine the movements, the hands should be placed symmetrically on 
the two apices, either in front or from behind. In the latter case the thumbs 
should be placed close together on the vertebrae,, and the fingers spread out over 
the clavicles, upon the upper intercostal spaces in front. This method is 
especially convenient for women and children. 

The defects of movement are due to three causes — (1) d^icieqt entry of air 
from obstruction to the air- tubes ; (2) diminished expansion of th^ lung, owing 
to consolidation, or to fibroid change in the lung or pleura ; (3)** pain on * 
breathing. 

At the same time it must be noted, that the movements may not be affected, 
oven when the other physical signs are well-marked. 

Change in shape may not be obvious in early stages, but as the disease 
progresses, it becomes marked, owing to the coutracCion of the lung or pleura, or 
in b6th. It is most marked in the upper parts of the chest, and may be s6 
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extreme as i6> cause the shoulder to fall forward, and the scapula to tilt out from 
the back, thus producing the form of chest described as the alar or pterygoid. 

On the other hand, there may be little or no change in shape, even witl^^^ 
considerable and long-standing disease of the lung. This is usually met with 
where the changes in the lung are unilateral, so that, as the one lung has con- 
tracted, the other, remaining healthy, has increased in size in the same degree. 
The deformity thai results is internal, not cxteriud, and the form of the chest 
may remain normiu. This condition of contraction of one lung with complemen- 
tary hypertrophy of the other will be further considered later. 




Fig. 130. 

Photographs from an advanced case of 
jjhtliisis. a, shows the long, narrow, 
hat shape. 


Fig. 131. 

The drop])ing forward of the slioulders 
and depression of the intercostal 
spaces. 


Dilated Superficial Veins. — The submitaneous veins over the upper 
intercostal spaces are often unduly distinct and dilated. This is associated with 
adhesions and chronic pleural thickening in the parts beneath, and is due, no 
doubt, to the pincliuag of the branches of the intercostal veins on the inside of 
the thoracic walls, the blood which would normally pass through them being 
^turned by anastomotic channels through the superficial veins. There is, I 
believe, no direct evidence that there is any anastomosis between the vessels of 
the lung and those of the thoracic walls through the pleural adhesions. 

Cavities. — We know that, wherever tubercular consolidation breaks down, 
cavities are formed ; but the diagnosis of cavities is, more often a matter of 
:flifereuce from our pathological knowledge than of direct demonstratioi^ hy 
TOL. II. 33 
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physical signs. In order that the cavity should be recognised by physical signs, 
it must have reached a certain size, be in free communication with the air-tuoes, 
"and be not far removed from the surface. Even so, very large cavities may riot 

bo recognised, for they may yield absolutely 
B|||||M|K|B|||HH||||||H||H| uo characteristic physical signs, and some- 

signs apparently conclusive of cavity 
may be present, and yet ^o cavity exist. 
The characteristic signA cavity are 



amphoric or cavernous breathing^ amplwric 
or metallic echo^ and gurgling crepitation $ 
but the largest cavities may yield no con- 



clusive physical signs if the tubes are occluded 
or the cavities filled with secretion. 

As there are several points to be noted 
about the physical signs of cavity, it will be 
well to consider them in order. 

Inn'pccium , — It is the rule over cavities for the side 
to be flattened and the movements to bo impaired, but 
there may be no defect of either movement or shape ; 
on tlic contrary, the movements may be free, and the 
part even more prominent than normal. Such condi- 
tions aro, of course, very rare. 

Fercuasion is usually impaired or (iull, but it may*, 
be boxy ; tympanitic it hardly over is. The note is ? 
said to change according as the mouth is open or shut, j. 
but, as it is necessary for this that the cavity shoul<|ir- 
be superiicial and of considerable size, ana in firei^- 
communication with large air-tubes, it is rerely|; 
observed. • 

l)ruit‘de-pot‘fclil (Cracked-pot sound) is of no value 
as a cavity sign. It may be found over a cavity, but 
it is not uncommon where there is none, as, for 


Fig. 132. 

c, The tilting of the scapula;. 


instance, over relaxed lung tissue in front of con- 
solidation, or even over pleuritic effusion. The best 
instance of it I have ever seen occurred over an 


enlarged heart vrhere the lung was perfectly healthy. 

It is a very transient phenomenon. It is best elicited by sharp percussion when the patient . 
is breathing out and has the mouth wide open. 

The production of this sound depends a good deal upon the elasticity of the chest walls. 
Thus it is often easily obtained in children with perfectly healthy lungs, when they are ^^lying 
with the mouth wide open. 

- Fagge describes a case in which lie obtained the bruit-de-pot- fcle over an abscess in the chest 
wall due to the pointing of a pyo-pneumothorax. 

Auscultation yields the most conclusive signs of cavity, for both the voice- and breath-sounds 
may acquire cavernous or Amphoric characters ; still their absence is not conclusive as to the 
absendh of cavity, and amphoric souiids may be present where no cavity exists. I have seen 
well-marked amphoric breathing with a large pleuritic effusion over the upper part of the 
affected side, and 1 have seen it appear there immediately after paracentesis, when not present 
before the operation. I have seen also at botli bases such distinct amphorio breathmg and 
mirgling crepitation as to warrant the diagnosis of cavity, and y^L^^t-mortem nothing was 
found but a condition of solid oedema, the remains of an imperfectly naiolved pneumonia. This 
occun-ed in a patient who had had an acute illness about six weeks before *she came under my 
observation, presented all the appearances of acute tuberculosis, and died gfter eight or 
nine weeks’ illness. 

Helmholtz’s resonators have been suggested for the 
but the conditions in cavities are rarely such as to yiel , _ , 

as to the size of the cavity can be drawn ; in fact, if this cannot be determined by the other 
methods of physical examination, a resonator will not do it. 

Whispering pectoriloquy is frequently heard over cavities, but is of no diaraostio value. 

Metallic echo {Gutta cadeiis)^ a ringing sound like that produced by the f^ing of a drop of 
waMr ill a grotto, is characteristic, but is rarely heard. • - 


purpose of determining the size of cavitieB, 
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Both, crepitation and metallic echo may be produced by the movements of the heart in 
cavities placed near it, as well as by breathing. 

Metamorphosing respiration^ probably the same as Laennne’s souffle voiUy is the name given... 
to the breathing sounds which alter their character as inspiration proceeds, being at tirst 
indefinite and then becoming bronchial or amphoric, as the case may bo. It is not characteristic 
of cavity, for it occurs also with solid lung. Its meaning is the same in either case, viz. , that 
tlie air-tubes are not freely patent and only become so as inspiration proceeds. 

When a cavity very large, as where the whole or greater part of one lung 
id excavated, the physical signs may resemble those of pneumothorax, for the 
percussion note may be somewhat hyper-resonant, the breathing may be 
amphoric, and there may even be succussion if the cavity contain fluid. Still, 
mistakes can hardly be made with proper care, for the note is rarely tympanitio, 
but almost always of a flattened boxy character ; the resonance does not extend, 
as in pneumothorax, right down to the costal arch ; the side is not distended, but 
somewhat contracted, and, if the heart be displaced, it is towards the excavated 
side, and not to tlie opposite side. I have seen several cases of this kind, and in 
some the diagnosis had been made of pneumothorax, but the mistake might have 
been avoided by attention to the points mentioned. 

The physical signs of cavity may after a time disappear, but this is no proof 
that the cavity has become obliterated. 1 believe complete obliteration can 
never occur in any cavity which has ever been large enough to have been 
diagnosed. It is very difficult in any case, and impossible in most, to diagnose 
even the contraction or diminution in size of a cavity, though the claim to have 
done this successfully has been sometimes made. 

• I have certainly seen, .in a patient with climnic excavation of one apox, the upper parts of 
':^at aide fall in, and in so far tno cavity probably became smaller, but the effect was due to the 
'contraction of chronic pleurisy rather than to any primary ($ontractloii of the cavity. Wo know, 
of course, ftum pathological evidence that cavities do contract, but it is quite another mat ter to 
deteivninc this by physical signs. 

It is very rare for a cavity to extend beyond the lung. It often reaches to 
the pleura, but very rarely beyond, for the thick fibrous tissue tliero usually 
prevents its further extension. 

Occasionally, however, as the result of suppuration or tubercular disintegra- 
tion, the thickened pleura may be pierced, and the thoracic walls involved. An 
abscess may thus be formed which may ultimately burst through the skin, and 
produce an external fistula. 

A case of this kind is recorded by Snell, ^ and another is described in the Bert, klin. Woek,, 
18&2, No. 20. 

I remember one case in which a patient, when smoking, could expel tobacco smoke in a good 
stream through such an opening in his side. • 

Sometimes the abscess which forms contains air, and yields a resonant note, 
but it also happens that without suppuration subcutaneous emphysema may 
develop and spread tr^dely over the side of the chest. 

• 

Gases of t^is land are described by Faggo^ and Fraentzel.’ 

When a cavity exists near the heart, on the one hand the heart sounds may 
be modified by it and become exaggerated, ringing or amphoric in character ; 
on the other hand the movements of the heart may produce peculiar sounds in the 

cavity, crepitation, murmurs, or even succussion. In this connection may be 

• 

Lancet f Sept. 30, 1893. * L.c., p. 966. ■ Ziemssen, iv., Hft. ii., p. 642, 2ud%d. 

• •• 
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mcintiofl^ thos^ remarkable oases in which the heart sounds are so exaggerated 
as to be propagated to a distance even of several feet from the patient. Fagge ^ 
and Taylor have both recorded cases of this kind. In each instance the pro- ^ 
pagation of the sound could be stopped by covering the mouth and nostrils. . 

Rdntg^en Rays — Great progress has been made in the last two or three ^ 
years in the application of the Rdntgen rays to the examinat^n of the chest. 

For the illustrations which follow, Plates and for others which appear 

in different parts of this book, 1 am indebted to Dr. Hugh Walslxam and to 
Dr. Lawson. 

Though it is easy to detect in this way even quite small and deep-seated 
lesions in the lungs, still the X-rays reveal only the shadows those lesions cast 
and their scat, but they cannot tell their nature, nor what we require most to 
know, whether the disease is active and progressing. These questions must 
answered in other ways. However useful the Rdntgen rays may ultimately 
become in the examination of the lungs, the method is never likely to be more 
than auxiliary, or to render the ordinary methods of physical examination 
iiiiiiccessary. 

The Physical Signs in other parts of the Chest. — The physical signs 
in the different parts of the chest vary and change even in the same part as the 
disease progresses, but beyond the physical signs, which arc due directly to the 
tubercular lesions, others occur which are the result of secondary changes in the 
parts not yet involved. They are of two kinds, viz., collateral congestion and 
collateral emphysema or compensatory hypertrophy. 

The collateral hypermmia^ if it produces any signs at all, yields those of con- 
gestion, i.e., of bronchitis, either localised or general. When localised it is mo^t 
marked in the immediate vicinity of the tubercular lesion, and often indicates 
the commencement of fresh tubercular foci. 

Collateral emphyeema and C(miplementary hypertrophy are of two kinds. The 
one is transient, probably the result of the altered nutrition in the parts adjacent 
to the active tuberculosis, and in all respects similar to that met with in broncho- 
pneumonia. The other is permanent, and more nearly allied to hypertrophy 
than to emphysema. It is that persistent dilatation of the healthy parts of the 
lungs which follows upon the contraction of the diseased parts. It may be quite 
local ; for instance, in chronic phthisis of one apex it may iiivoive only the 
unaffected parts of the rest of the upper lobe, and this may be quite sufficient 
fur complete compensation, so that, although the apex may be greatly contracted, 
the general size of the lung may not be altered ; in other words, the liver dulness 
on the right side, or the stomach resonance and cardiac dulness on the left, may 
be in, their normal position. 

If parts of both lungs be contracted, and compensation be not complete, the 
boundaries of the lungs will show this ^ the liver dulness will rise to the fifth rib 
or higher, the cardiac dulness will be increased upwards, and the stomacli 
resonance likewise (fig. 133) , f vKxm- 

Complementary Hypertrophy, — If one lung only be diseaffed, the opposite lung, 
if it remain healthy, may hypertrophy, and in the end reach suck a size that no 
external evidence of contraction on the diseased side is visible, lliis leads to 
the most extreme dislocation of boundaries, for as the affected lung contracts, the 
mediastinum moves over to the contracted side, taking with it the heart and the 
opposite lung, which may then, instead of reaching only to the middle line of the 
sternum, extend even as much as 2 inches at the level of the third rib into the 
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contracted side (fig. 134). In these cases the liver dnlncss usually remains in 
its proper place, but the change in position of the lungs beneath the sternum 
can be easily made out by percussion. I have frciiuently verified the surface 
markings made during life, with the position of the lungs after de.ath, and found 
them to tally exactly. 

It is in such cases as these that no external evidence of the contraction may 
be evident. 

This compensatory enlargement of the opposite lung is of clinical value in 
prognosis, for it does not tfike place unless the opposite lung is healthy, and 
conversely, when it occurs it may be taken as evidence that the lung is healthy. 
The condition is met with usually in chronic cases of phthisis, but I have seen it 



Fig. 133. Fig. 134. 

Diagram to sliow the displacement of organs, Diagram showing the ilisplaccinciit of the 

with contraction of both lungs, middle boundaries of the lung, with 

contraction of left lung and complex 
mentury eniphysctna of the riglit. 

develop rapidly in subacute cases, and it has always appeared to me a favourable 
sign. 

Stag^es of Phthisis. — The physical signs vary with the progress the disease 
has made, and phthisis has accordingly been divided into stages. 

The first statje is that of early consolidation without obvious cavities ; the 
physical signs of this stage are more or less impairment of percussion, 
with more or less exaggeration and alteration of the voice- and breath- 
sounds. i. 

Hie second stcufe is that of softening or breaking down, and commencing 
excavation, as shown by the various kinds of crepitation. 

The third stage is that of well-marked excavation, yielding the signs of cavity. 

As a purely pathological classification it is admissible, but when applied to 
the clinical conditions during life it becomes confusing^ and inaccurate ; for it 
rests on the assumption that there is close correspondence between the clinical 
condition of the patient and the amount of pathological change, and though 
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there may be a rough correspondence between them, there is, on the other hand, 
frequently none. It docs not by any means follow that a patient with marked 
excavation and extreme physical signs is clinically in the third or final stage 
of the disejiso, and, therefore, likely soon to die. On the contrary, tliere may be 
the most marked disproportion between the amount of mischief in the lung, as 
shown by the physical signs, and the general condition of the patient, which, so 
far from being grave, may be that of moderate or even good health, while on the 
other hand a patient in the first stage may be so ill that it is clear lie has but 
little time to live. 

The physical signs indicate only the amount and kind of lesion present at the 
time in the lung, and these may have been produced long ago, and be at the 
time of examination in a stationary condition. 

Classification of Phthisis. — What we require to know for the purposes 
of prognosis is, whether the disease is active, ^.e., progressive, or not. This 
information is supplied not by the physical signs so much as by the constitutional 
condition. The only clinical classification which is of any value is th.at which 
is based upon the latter, viz., the classification into acute, Subacute and 
chronic, implying thereby that the disease is active and rapidly progressing, 
not very rapidly progressing, or progressing very slowly or not at all. In other 
words, it is not the physical signs that are of importance so much as the con- 
stitutional signs or clinical condition. 

I^hthisis may be arrested at any stage. When arrested the physical signs, 
or any of them, may persist, showing the mischief which has been done but not 
when it was done, or whether it be progressing or not. After remaining 
stationary, perhaps for years, the disease may again bre^k out into activity, and 
recrudesce. 


G. SPECIAL SYMPTOMS, 

Respiratory Symptoms.— Of the special symptoms, those connected with 
the respiratory system are of prime importance. 

Shortness of Breathy Dysimma , — The breatliing is almost always accelerated 
to some extent. Its rate is easily increased by any extra demand made upon 
the respiratory organs, e,g,y movement, talking, coughing, or excitemci.t. In 
many cases it is only under these conditions that any complaint of shortness of 
breath is made. In very chronic cases, especially where the rest of the lungs 
has undergone compensatory hypertrophy, there may be no shortness of breath 
eveii on exertion. 

I have known an instance in a boy at a largo public school, one of whose lungs was much 
damaged, who was the fastest short-distance runner of his time in the school. 

The acceleration of respiration is, no doubt, chiefly pT^siological, au attempt 
being made to compensate for the diminished respiratory area by more rapid 
respiratory movements. • 

Both the acceleration of breathing and the dyspnoea vary to some extent 
with the amount of disease in the lung and with the fever, but chiefly with the 
rate of development of the disease, the most acute cases exhibiting symptoms of 
distress out of all proportion to the amount of disease present, as indicated by 
the physical signs ; foi; in the lungs, as in other parts, more marked symptoms 
o^e produced by a small amount of disease which has developed rapidly, than by 
a much larger amount which has taken some time to develop. This is no doubt 
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owing in great part to the nutritive and circulatory disturbances in the rest of 
the lungs, which have not had sufhcient time to adjust themselves to the change. 

The dyspnoea may arise quite suddenly. 

A Jiiun of 32 came to me sa\*in^ tliat he was asthmatic, i.r. , ]ie complained of periodical 
attacks of severe dyspnma. He had a large cavity at his right apex, over wliich t.lie physical 
signs varied greatly at dilferent times. IJis dyspiicea >vas evidently due to tlie periodical 
discliarge of the c<m tents of the cavity into the tubes. The dyjisnoea then produced was some- 
times extreme and very alarming. 

In the same way, profuse lia?moptysis may cause severe or even fatal dyspuma. 

But besides these groups of cases, there is another in which (lysi)n(ea suddenly 
becomes severe, and for which it is dilficult to assign a cause, even after 
mortern examination. It is in this way that phthisical patients sometimes die. 

1 II some of these cases the dyspnma is due to thrombosis either in the heart or 
large pulmonary vessels ; but in others, no cause in the heart or vessels can be 
found, and the explanation is still to seek. 

Lcbert found dysjnioea present in marked degree in 20 per cent, only of Ids eases, and it was 
■entirely absent in 30 per cent. 

The existing shortness of breath due to tlie local rniscliief will, of coiii*se, 
be greatly aggravated ))y any complication which may arise. Of these, the 
commonest are bronchitis, pain on Vireathing, j>Ieuritic tdlusion, or acute 
pneumonia , besides these there are certain local causes, for instance, obstruction 
■of the tubes by secretion suddenly discharged into them from cavities, or 
pressure on the trachea or main bronchi by enlarged broncliial glands. 

Gyanosif^ is rare to any marked degree, except in the later stages or in acute 
forms of the disease. In most other cases the oijcurrence of cyanosis would 
indicate some complication, e.^., bronchitis, pneumothorax, pleurisy, or miliary 
tuberculosis, etc. 

Pain in the ched is frcciuent, hut often transient. It may depend upon local 
pleurisy, hut is often muscular, and caused by the straining of coughing. 

Muscular pain may” be felt in any part of the chest, hut a very common place 
for it is at the attachment of the abdominal muscles along the costal arch, and 
it is then often symmetrical. 

The chest is often tender on percussion, especially when pleurisy is present, 
but frecjuently there is general superficial hyperaisthesia rather than localised 
pain. This depends upon the general condition. It may be so severe as to 
render examination of the chest impossible for the time, hut it readily y^dds to 
the application of tincture or liniment of aconite, and once removed may not 
return, at any rate for some time. 

Pain sometimes ^stands in a peculiar relation to hienujjitysis, being not 
infrequently complained of in that part of the chest from which the blood seems 
to come. 

This pain*^may be felt for some days before the hamioptysis commences, and 
often immediately and completely disappears after the blood-spitting. 

In one instiiiicp of this kind the pain preceded the lueriioptysis so constantly that the jiatient 
came to me to have the hieiuoptysis, which she knew was iiiiinincnt, stojijud ; and I have known 
other instances in which the hamioptysis was wclconiwl us promising relief from the pain. 

The haemoptysis may be sometimes checked by the ‘application of a leec^ or* 
itwo to the place it is referred to. • t 
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This association Ixitwoeii pain and Iniomorrhage is seen also in gastric ulceration, in cerebral 
hremorrliago, in menstrnalion, and occasionally in supcriicial wounds. 

It is most remarkablo in connection with chronic gastric nhieration, for here the nicer is 
pre.sent before and after the bleeding, and yet the relief given by it to the pain is often complete 
for tlie time. 

This qiK^stion will be found more fully considered in the St. Bartholomew’s Hospital Reports 
for 1882. 

Circulatory System. — Tho imlse varies with the constitutional condition of 
the patient. Where the constitutional syraptoms are well marked, the pulse rate 
is increased, the tension low, and the wave ill-sustained. 

Bristowe states that the pulse is increased in hardness at first, becoming only diminished in 
force and fulness as the disease progresses. I cannot agree with tliis statement, for it is the 
rule, even in the most acute cases, for the pulse to be soft and feeble. 

The acceleration of the pulse varies with the amount of fever, and though the 
pulse may be slow when the teinperatiire is high, as in other cases of fever, this 
occurs but rarely. As in other forms of debility, the rate is easily accelerated by 
exertion and excitement. 

The fmlae-resfnrtttion ratio is but little altered in phthisis unless there be 
acute inllammatory mischief, or very widespread and rapidly-developing disease 
in the lung, or painful pleurisy. 

The pulse, respiration, and temperature stand, as a rule, in the usual relation 
which they hold to one another in fever, and any departure from this relation 
may be of important significance. Thus a very rapid respiration-rate may indicate 
fresh or extensive mischief, and a very rapid pulse or an unusually slow one may 
indicate either cardiac irritability or cardiac failure. 

The heart, beyond tho acceleration of its action dependent upon the fever, is, 
in the majority of cases of phthisis, but little affected. It may happen, as in- 
other fevers, that cardiac asthenia is an early and prondinent symptom, the action 
being weak and the sounds, especially the first, feeble. This is probably toxic 
ill origin, but it is a condition hardly ever met with except in very acute cases. 

Organic disease of the heart and phthisis are occasionally associated, but the 
associtation is acci<ieiital ; and this is true also where the pericardium is affected, 
except in the rare instances in which it is involved by direct extension from the 
pleura or lung, or has itself become tubercular. 

The heart may share in the general wasting of the body, and be found much 
below the average weight ; still this docs not appear to occur so often as has been 
sometimes statecl. 

In 64 cases in whicli tile w'eight of the heart w^as taken it was found to average 9^ ounces 
in the males and 74 ounces in the females ; in other words, to be about normal. It was below 
the avcf.ige in 1.5 percent., the lieart weighing between 5 and 6 ounces in 12 per cent, of these, 
while in the i-emaiiiing 3 per cent, it was .still smaller. The smallest heart in. the series weighed 
3 ounces and 34 ounces respectively in two females, euteh aged 20 years, an ’ 34 ounces in a boy of 
12 years f)f age. 

Leber t f(»utid the heart markedly atrophied also in about 16 per cen^. only. 

f 

Wasting of the heart, tliough not constant in phthisis, nor peculiar to it — for 
it is met with in other wasting diseases, such as cancer — is hardly 6ver found in 
any other chest-disease except phthisis. 

On the other hand, dilatation of the right side, which is common in many 
other chest affections, e.f/., in bronchitis and emphysema, is not common in 
phthi.sis. In bronchitis and pneumonia it is this dilatation and failure of the 
right heart which is so serious and so often ushers in death, while in phthisis 
'dea^li is more often the result of general asthenia than of cardiac failure. 

As ill other forms of aiiaimia, the heart may become temporarily dilated after- 
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exertion either on the left side only or as a whole ; transient murmurs also may 
be present, luemic in origin and heard at the usual places ; but it is remarkable 
that in phthisis, though anmmia is so marked and constant a symptom, haunic 
murmurs should be relatively less frequent than in idiopathic and other forms of 
amemia. 

The pulmonary second sound is usually accentuated and often reduplicated. 
The closure of the [Uilinonary valves may be often felt in the second left inter- 
costal space, where also systolic as well as diastolic impulse may be seen and 
felt. 

Valve-slioek , — This is due to the uncovering of the jiulmonary artery by the 
contraction of the parts of the lung which normally lie over it. 

When the lung is consolidated near the heart, the heart sounds will be 
exaggerated as well as loudly and widely projmgated, and sometimes systolic 
murmurs may be heard over the aorta or pulmonary artery, which have 
been referred to compression or pinching of the vessel by the consolidated 
lung. 

if a cavity be near, the heart sounds may be altered in tone and acquire a 
ringing or amphoric character, or the movements of the heart may clause crepita- 
tion or even succussioii and sometimes murmurs in the cavity, and these sounds 
may be heard oven, at a considerable distance from the patient. 

Heart- Murmurs . — Wlioii the heart is greatly displaced in consequence of nont.ractio]i in flio 
lung, inui'iiiiirs have been described as due to this displacement. This may be so, Init I have 
never .seen it, and such murmurs are certainly very rare witli the niucli greater displaceiiieiits 
wliicli result from pleuritic eilusioiis and pneumothorax. When the (lis[>lueemcnt of the heart 
is extreme, it may simulate aneurysm, as in a case recorded by Brackenbridge,' whore the heart 
was high up on the riglit side. 

Luntj- Murmurs , — Murmurs are occasionally heard in other parts of the chest not in connec- 
tion witii the heart and great vessels. They are almost always systolic in time, soft and blow- 
ing ill character, and vary greatly with respiration. Apart from the subclavian murmur, wlii<!li 
is the commonest of them all, these murniur.s are, according to my expiuieiice, chielly heard 
behind between the shoulders or in the lower ])arts of the lungs. Their pathology is very 
obscure. In some instances they may be vascular, and he caiiswl by a vessel being pinelusl by 
some chronic fibroid change in the lung, or by being pressed upon by enlarged gluinls. In 
other cases, I think, they are not vascular at all, but pnlintfuary or pnenmuniCf and caused by 
air being forced out of lung tissue, which may bo healthy, or out of a cavity, by tlie systolic 
distension of a large vessel. One or two remarkable instances are recorded in which, in t he 
parts where the murmur had been heard, a cavity was found containing an aneurysm of the 
pulmonary artery to which the murmur was referred.® 

^The suOt'Javian murmur is heard beneath the outer third of the clavicle. It is systolic in 
time, usually soft and blowing, but often liarsh and loud, and sometimes beam only on 
inspiration. When occun-ing in phthisis it has been attributed to compression of the vessel 
during inspiration by adhesions resulting from chronic change in the apex of the lung or [ileiira, 
as the vessel crosses the first rib. It is rare in phthisis, and by no means peculiar to it, for it 
is often heard in T)erfoctly healthy persons. One |»eculiarity it has, even in phthisis, jtnd that 
is that it is not always present ; in other words, it is ineunstaiit, and very variable, facts which 
op])ose the explanation usually given, as doe.H also the furtlier fact that .such murmurs are rare 
in women. Sometimes, no doubt, the miinnur is iiroduced by the pressure of the stethoscope, 
but it often deiieiids u(i|pn the position of the arms, and is then the result of muscular pressure 
upon the vessel. , 

Mimic aneurysm . — Besides those, there is a group of cases in which the subclavian artery 
undergoes temporary dilatation. Tlie sM’elliiig may be quite obvious to the eye and liund, the 
})ulsation may be abnormally increased, and a distinct murmur he heard on ause.ultation, and 
even the siqieriicial veins over it be dilated. In fact, the condition may resemble that of a 
subclavian aneurysm, with which I liave known it confounded, but with this difference, that all 
the phenomena may rapidly disa])pe.ar and as rapidly return. The condition is, no doubt, 
closely allied to that of abdominal pulsation, and is sometimes met with in association witli it. 
At any rate it is by no means uncommon, though not very frequently recorded.'* 


^ Lancet^ 1880, i. 80. 

® Barihol. Hosp, vol. xvi* 119. 


Gerhardt, Lehrb,, Ed. iii., pj». 218, 27'J. 
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Dig^estive S3rstem. — Digestive disturbance is no necessary part of phthisis, 
but it stands in close relation to the constitutional signs, being, as a rule, considerable 
where they are well marked. Thus in acute, rapidly-advancing cases the tongue 
is usually covered with a creamy fur ; there is often much thirst, and appetite is 
lost ; vomiting is frequent ; the bowels are irregular, sometimes constipated, some- 
times loose ; there is often pain in the stomach after food, and intestinal colic. 

In the subacute or chronic cases there may be little or no gastro- intestinal 
disturiiance unless there be somo lesion in the intestines, such as tubercular 
ulceration or amyloid disease. Conversely, the occurrence of digestive disturbance 
in any given case is a sign of grave import. At the same time variations are 
considerable, for in some severe cases the appetite and digestion hold out well 
throughout, while in others the digestion is the first symj)tom to fail (this has 
been called df/spep/tc phf hints). Other things being equal, the condition of the 
digestive system is of great prognostic A*alue, for it is often seen that the 
patient does well so long as the digestive powers are maintained, but fails rapidly 
so soon as they give way. 

Appetite. — The appetite is often good throughout ; food is taken freely and onjoyed, Alore 
coninionly the appetite is capricious, but not more so than in other delicate persons who got 
little exercise and fresh air. In a few rare cases the appetite is completely lost. Not only is 
there no taste for food, but an actual repugnance to it, so that it seems almost impossible to 
swallow it even with the best will to do so. On the other hand, the onposite condition may 
occur, aud the patients exhibit a craving for food which it seems impossible to satisfy. Either 
of these extremes is rare, but both are of bad omen. 

When the digestion fails, the ordinary symptoms of dyspepsia present themselves ; in the 
stomach, pain after food, flatulence, eructations, nausea and vomiting ; in the intestines, colic, 
irregularity of the bowels, and unhealthy motions. 

vomiting. — Vomiting, though by no means uncommon in phthisis, is rarely of serious im- 
portance. It occurs as a more or less marked symptom, according to Wilson Fox^s figures, in 
about 30 per cent, of acute cases, and 15 per cent, of chronic, and by j)rererei]cc in the female 
sex. The causes which excite it fall into two main groups — the dyspeptic and mechanical. 

Vyspefttic, — ^The food taken lies undigested in the stomach, and causes pain and discomfort, 
as in other forms of 4yspepsia, until it is rejected. 

Mechanical, as the result’ of violent coughing. In some cases the mere taking of food 
excites coughing, which continues until the stomach is evacuated, exactly as occurs in whooping- 
cough More commonly the paroxysm occui's cither the first thing on rising in the morning, 
or late at night before finally settling down for sleep. In this form, though the contents of the 
stomach are brought up there is no relation between the vomiting and the taking of food. 

Nervous , — These two groups cover together the great majority of instances of vomiting in 
phthisis, but there remains a third grou]), in which the vomiting is due neither to the ttiking 
of food nor to cough, but occura without apjiareiit cause. It is often described as nervous or 
reflex, and is attributed to irritation of the pneumogastric nerve. The irritation is usuMly 
referred to two places, either to the terminations of the nerves in the lung, the irritation being 
produced by the lesions there, or to the trunk of the nerve, the irritation being paused by the 
pressure of enlarged glands, bronchial or mediastinal. 

Cases which are held to prove the latter are recorded chiefly by Guenneau de Mussy, 
Siminoitlicau, and others, but the proof is difficult, and the records leave much to be desired. 

The other theory which attributes the vomiting to irritation of the peripheral nerve-endings 
in the lungs is still more a matter of opinion and difficult of proof. The cases usually referred 
to this cause are those in which the vomiting has been a prominent symptom before the de- 
tection of definite physical signs in the lungs. It is a clinical fact wortfiy of note that in these 
cases the vomiting usually ceases or becomes less frequent when th * mischief in the lungs 
becomes more pronounced. 

In either case it is stated that the vomiting is more likely to occur wlien flie left nerve is 
involved rather than the right. Legroux asserts this for enlarged glands, and Haberchon ^ quotes 
statistics in support of it for the lungs. 

The tongue presents no characteristic change. When there is much constitutional dis- 
turbance it is usually coated with a moist creamy mr, which may peel off in places, leaving tlio 
surface beneath raw and red. It is rarely diy, unless the jiatieuts sleep with the mouth open, 
or there be some acute complication like pneumonia. 

^ Ilabcrshon, §1. Barthol, Hosp, Eep,, vol. xxiv. p. 135. 
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Thrush is not uncommon in bad cases and in the late stages, especially when the diet con- 
sists chielly of milk. White ])atchcs are then seen on the tongue, gums, fauces, and cheeks, and 
when removed leave the parts beneath raw and tender. Thrush is of no special clinical sig- 
iiiticance except as an indication of lowered vitality, and it is easily cured by frequent washing, 
and the use of glycerine and borax. The tongue may remain clean thnnighout even in acute 
cases, as sometimes happens in acute pneumonia. More often in chronic cases it is clean, though 
raw and red and even beefy, like the tongue of diabetics. At other times it is pale and llabby, 
as in other forms of anaemia and debility. 

Thirst is rare unless there be much fever, or a sp(*cial complication such as diabet<'s. 

Salivation has been described, but it is rare, aiul is iu most cases clue to some local irritation 
in the inoutb, of wliicli stomatitis is the commonest. 

A narrow red line is often seen at the edge of the gums round the t<*eth. It was once 
thought to be ])eculiar to phthisis, but it is not so, for it is oftmi absent in phthisis ami is not 
rare in other stiites. It is associated in mo.st cases with anaoiiia. 

The Bowels may remain undisturbed throughout, and that even in aeute. cases. As a rule 
there are signs of intestinal disturbance, viz., flatulence, distension, pain, and irregularity of 
action, diarrluca and consti])ation alternating, or the one or other predoniinating. 

Usually the intestinal disturbances vary with the other eonstituti«)n:il symptoms, but they 
may bo among the very earliest symptoms, or predominate throughout over the rest. To such 
cases the nanie been given, an undesirabh! ti‘rm as suggesting confusion 

with intestinal tuberculosis, whereas all that is meant is that the ease is one of pulmonary 
})hthisis with marked intestinal symptoms. 

The causes of the intestinal sym]itoms are (1) the tnxliimry general caii.ses of intestinal 
dyspe]>sia, such as imjirojier or ill-dig(‘stc*d food; (2) irritation set up hy diroinjmsition of the 
sputum swallowe.d ; and (3) tubercular lesions in the bowel. 

After the lungs, the intestines arc known to he the most frofiuent seat of tube rculur lesions. 
They are almost invariably secondary to the lung changes, ami tine, no doubt, to infection from 
the s])utum wdiich has been swallowed. Yet there is im neire.ssary relation between the 
symptoms and ulceration, for extensive ulceration may exist witliout any intestinal syniptoms 
at all, and the symptoms may be severe wdtbout any ulceration. 

I remember a child witli the most extensive iiibercular uloeration throughout th«^ whole of 
the intestines I have ever seen, the existence of whii’h was utterly unsusp«*cted owing to the 
■entire absence of symptoms. 

Tubercjiilar ulceration may produce .symptoin.s : 

1. By the congestion and inllaiiunation around which lead to diarrhma ; 

*2. By interference with the pro])er perishilsis of the intestim* as the result 
(/e) Of changes in tlie inu.s<*ular coat ; 

Of cicatricial iiai n.’wing of the gut ; 

(c) Of local peritoneal ad hesi«)iis, or dilfuse. chronic peritonitis and the. pain connected 
with it. 

These conditions lead in most (!ases to constipation and irregiilarity of tin* bowels rather 
than to diaiTlnca. 

3. By acute peritonitis and rupture of the Imwel ; but these conditions behntg to the cab-gory 
of com plications. 

Intestinal pain is not a coniinoii symptoiii, but it may be sevj'ic. It is generally iluc to 
colic as the re.sult of distension of tin; bowel by 'wind or hcces, lait it may l»c dm- to local 
peritonitis, or, as is not unfrequent, to lioth combined. It is often associated with tcmlei ness, 
e.specially over the caecum. When listula is present as a complication it may, as in otbe.r cases, 
be the source of great distress. • 

Phthisis cannot, as a rule, be described as a painful disease, iait in some rare (-a-si-s jiain 
may be the jiroininent sym])tom tbruugbout, and in almost every part allected. 

The following is tlie most distressing ca.se I have im*t with : — 

The jialient was a^iian of about 40 yeai-s of age, who had had slowly progressiim ])hthisis for 
about three years wiieii it took on rapid action. Tlien a tubercular ulcer lormed at the com- 
missure of the lips on the right side, which caused great discomfort, and was excised, hut with 
no real bcneilt, for the wound beeame reinfected. Late.r still, inde.pcnde.iit ulceration oeeuried 
in the pharynx, which made swallowing veiy i»ainful. But worst of all was the pain wlii<?h 
during the last two montbs of life developed in the abdomen. This, which w as excruciating and 
almost continuous, was no doubt peritoneal in origin. The sullVn ing was so extreme and so little 
influenced by remedies that deatli came as a reliel to both patient and attendants. Such siifler- 
ing is fortunately extremely rare. 

Difficulty or Pain on Swallowing de]>ends ujion tubercular ulceration of the j)hai‘ynx, 
tongue, or parts about the glottis. These arc all comparatively rare complication.s of p)jthi.4i.s, 
and the amount of pain they oxcit9 varies greatly, dejiends uprui the ])ttrt where tlie 
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ulcer is placed. Tims if it bo at the commissure of the lips the pain is considerable, as the ulcer 
often cracks from the constant moviinieiit of the fwrts and bleeds. On the tongue, soft palate, 
cheek, and back of the jiharynx, ulceration may be extensive and yet cause but little diseoinfort. 
It is where the ulct;ration is in the epiglottis or epiglottic folds, or around the glottis itsedf, that 
the distress is greatest. Then the pain, or the fear of choking on swallowing, or the cough 
which swallowing evokes, is often so severe that the patient dreads the taking of food. In such 
cases relief may be sometimes given by painting the throat with cocaiii Just before food is given, 
but when the glottis is much involved this may be risky, and may load to tin; passage of food 
into the air-pa.s.sage.s. Under such circumstances there is nothing to he done hut to feed with 
a tul)o. 

Dilficiilty in swallowing may also be caused by the pressure of enlarged glands on the 
oesopliagus in the mediastinum. This is a rare event, but I have seen one or two cases in which 
it ap}»earcd to be the only possible explanation. 

Ill one case the swallowing of anything solid was not only difficult, but also caused paroxy.sms 
of eonghing and dyspncea, attacks which had been called asthmatic. 

Diarrhoea is usually a late symptom, though it may occur very early and be the prominent 
symjitom throughout. It may be easily excited by slight cause.s, «.//., errors in diet, cold, or 
drugs, hut it stands in no nece.ssary relation to tubercular ulceration. In the later stages tlie 
probabilities are in favour of ulceration, but in the early stages on the whole against it ; and 
some authors maintain, as Fagge does, that tuhei-cular ulceration of the bowel is never met with, 
in the adult as the jirimary (liscase, antecedent, that is to say, to tubercular disease in the 
lung. 

Some figures ipioted by Wilson Fox show that although, asstiited, diarrhoia is more freipient 
in the elironic than in the acute eases of phthisis, yet it is absent in nearly f>0 per cent, of all 
ca.scs, c.i/., ill 141 cases of acute and chronic phthisis taken bigether diarrhrea ocourred in only 77. 

As a very early symptom in phthisis diarrhoea was said by Louis to occur in 12*.5 per cent. 

When amyloid disease develops it may lead to diarrhoea, but as thi.s complication is not a 
common one, and is by no means always associated with diarrheea, this cause may be practically 
disregarded. 

It has been thought that diarrhoea exercised a favourable influence over the rate of progress 
of the disease in the chest, Le., that the chest mischief became less active when the diarrluea 
was most marked. This, I believe, is not so, but, whetlicr it be so or not, there is no doubt that 
the exhaustion produced by diarrlitca may be so considerable as to greatly aggravate the gravity 
of the case during its continuance, and it is, therefore, a good general mle in practice to keep it 
in chock by dnig.s. 

The stools present nothing characteristic. If the motions arc small, pus and tubercle bacilli 
may be occasionally demonstrated, but when they are copious, bacilli would be difficidt to fiinl. 

A distinction between freiiuent evacuations and diarrhtca must be drawn. The motions 
may be frequent and yet small, and the trouble may then be the result of chronic constii>ation 
and inifiaction of ftcces, while in other cases it may be duo to irritability of the bowel, especially 
when ulceration exists in tlie rectum or sigmoid flexure. These possibilities must be borne in 
mind if the treatment is to, be successful. 

Jlirniorrhatjo/rom- the bowel is rare unless it bo the consequence of piles or fistula, hut it- 
ma\ iKiw and then occur with tubercular as with any other ulceration. 

Urinary System. — There are no characteristic changes in the urine in 
phthisis. 

In fchrilc conditions the urine may present the usual febrile characters, it 
may be vowcentrated, acid, and deposit a sediment of urates. Transient albu- 
minuria may occur, but this is very rare. 

Ill the subacute stages the urine may presenf any of the characters ordinarily 
met with in feeble persons, changes which stand in close relation with the 
digestion. It may he limpid, clear, and light-coloured. It 'luay deposit phos- 
yiliates or he passed turbid. Phosphaturia is a very common condition in the 
iniiabitants of towns who live sedentary lives and get little exercise. It indicates 
usually some feebleness of digestion, and is quickly cured by acids and nux 
vomica. It stands in no close relation with phthisis, though this has been 
asserted, except so far as it depends upon weak digestion and want of vigour. 
On the whole, T am inclined to believe it is less common in persons who are actu- 
ally pilithisical than in others. 

The urea varies chiefly with the amount of albuminous food taken. Its per- 
centage is roughly normal, . about 1 -5 to 2. , 
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The chlorides arc said to l)e normal except when the expectoration is profuse, 
or pneumonia develops, and then tliey are reduced. 

Alhnminuria is rare in the early stages of phthisis, iinlesK it be due to the fever, and tlieii it 
is transient. In the later stages it is not rare, being then often associated with aMleiiia of tlie 
feet, and due, like it, to cardiae W’eakness. With rest and improved healt:li, both tedt'ina and 
albuminuria will disappear. If albuininiiria be p4*rsistent in these ehronie eases, it is generally 
the result of amyloid disease or of granular kidney. Amyloid disease is the diiu'ct eonsetpienee 
of phthisis. (Iranular ki<lney, on the other hand, stands in no true relati4)n to phthisis at all, 
and when the two conditions are found together, it is but an instance «»f the accidtuilal asstuda- 
tion of two common diseases. Wilson Fox ‘ fouml albuminuria ]uesent in 8 ])ei* cent, of the acute 
cases and 33 pm- cent, of the chronic. Albuminuria has bi'cii said to depress tlu^ t.empjTature, 
and it is true that in many cases with chronic albuminuria tin* lemjuuatun* is not much raisj'd ; 
but no rule can bo laid down, and ])ersistent albuminuria may be fouml accomj)anied with a high 
tem])erature, 103“ or 101“, and in lapidly progressing cases. 

Snynr is sometimes fouml in the urine, either temporarily, when its presence is due to some 
accidental caiisi*, or ]ie)-mammtly. Diabetes, us has Im^c.ii stated, ofttni ends in phthisis, hut 
phthisical ])atients only very rarely ind«‘ed betamic diabetitr. 

Khrlii'lCs reurfion is not unc<iiiimon in the more active stages of phtliisis, hut it has no diag- 
nostic value, for it: is fie(|uent ill typhohl and other fevius. 

When tubercular disease of the genito-urinary tract is jireseiit, alhmmui pus, detritus, and 
tubercle bacilli may be found in the urine. The two diseases are not often associated, and when 
they are, the genito-urinary tuberculosis has usually preceded that in the lungs. 

Nervous System. — There are no nervous symptoms peculiar to phtliisis, 
nnlcss it he the general ho})efuluess and cheerfulness of the sulVerers, which stand 
in such striking and painful contrast to the prosjuict, as it appears to others. 
Sometimes the patients are desj^ondent, gloomy, and even now ami then suii idal, 
l)iit this is rare unless there he a taint of insanity in the family. 

Occasionally, hefore the disease is prononneod, the patients heeonie irritahlc?, 
•emotional, and even hysterietd, no doubt from the consciousness of failing lu'alth 
and the anxiety and fear of breaking down. Strange to say^ tliese symptoms 
often pass away when the [latient knows the worst, and they then become 
resigned and even hopeful. 

When liystcria occurs, it is, as in most other instances, the evidence of failing 
health and the consequence of the disease. 

Closely allied to the excitable mental condition is the general cutaneous and 
muscular hy])eriesthesia whieli is now and then met with in acuU* (rases or during 
acute exacerhations. The skin over the whole body may then be e.\«juisitely 
tender and sensitive, so that even light touch and handling may he extremely 
painful. Usually this is most marked over the chest, ami may render 
physical examination diflieult. When local, a little a(ioiiite liniment brushed 
over the painful parts will cpiickly relieve this and often remove it 
permanently. 

Similarly, the muscular tenderness and aching may he considerable, hut, 
except in the acute cases, it does not, as a rule, last for long. It is g(,*nerally a 
toxic symptom, hut in some instances may he dmi to peri})heral neuritis, the 
association of whicsji disease with phthisis is d(‘alt with elsewhere. 

In the last stage, as death ajjproaches, the patients may jjass into the? semi- 
comatose condition, with gcmeral tremors .and subsultus, known as the typhoid 
state, the terminal stage of so many discjiscs, esj>ceially those of a febrile tyfie. 
It is a toxic state, in which extreme prostration and riijiid failure of all the powers 
rapidly develop. 

The other nervous symptoms occasionally met with arc the result of some 
nerve complication, e.g.^ meningitis, peripheral neuritis, etc. 


^ Lite, c//., 771. 
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Cutaneous System. — The skin is usually poorly nourished, like the rest of 
the body. It is thin, semi-transparent, and the veins show beneath it with undue 
distinctness. It is this, with the absence of fat, which gives the delicate, trans- 
parent, bluish, skim-milk-like look to the complexion which is regarded as 
characteristic of phthisis. The complexion, however, is quite as often thick and 
muddy, the eiiief peculiarity in either case being the pallor which develops in the 
later stages. 

Of skill alfpotioiis, the eomnioiiost is Tinea versicolor. 

This parasitic disease, duo to the luicrosporoii furfurans, coumicnces on the front <»f the chest 
as sniall ycHowisli-hrown spots, wliich coalesce and spread until, in extreme cases, the eruption 
may extend from the neck to the pubes. Usually it is confined to the front of the chest and to 
the parts between the shouldeis. The fungus is easily demonstrated by scraping a few of the 
scales oif and treating them with caustic })otash, when the groups of spores and tho mycelium 
pe easily seen. It produces no symptoms unless it may bo a little itching. It continues 
indefinitely if not treated, but is rapidly removed by frequent washing with soap, and the appli- 
cation of some parasiticide, e.g., oleatc of mercuiy ointment, or a lotion of hyposulphite of soda. 
It has no special relation to phthisis, but occurs with freiiuency in phthisis, because the chest is 
kept more carefully wrapped up in Hannel and less frequently washed. • 

Sutlumina arc not as common as might be expected from the amount of sw'eating which 
<Kcurs, and in this respect phthisis stands in contrast with rheumatic fever. 

Branny or fiir/itracrons desqumnalion has been described, but it is not so frequent as in typhoid 
lever for instance. It is to be associated with the ra]>id loss of flesh and impaired nutrition of the 
skin rather than with sweating, and is therefore only likely to be met with in tlie most acute cast-s. 

Chloasma ^ i.e., yellowish-brown pigment stains, are sometimes seen upon the face or other 
parts of the body in phthisis, hut their presence is purely accidental. The occasional association 
of phthisis with Addison's Disease has been already considered. 

Jferpes has been described, but its occurrence is either accidental or due to the onset of 
pneumonia. 

Burpura has been also met with now and then, but its occurrence is rare. I have once seen 
a hwmophilic state develop, and the patient died as the result of uncontrollable bleeding from 
the gums. 

The Blood. — The most characteristic change in tlie general nutrition is the 
ameinia, whicli may be a very early symptom, and which even, if delayed, always 
becomes pronounced as the case progresses. 

This is shown in tlie hlood by a diminution in tlie red cells and in their 
amount of hjcmoglobiii, and this diininiitioii increases witli the increase of the 
anajmia, until in some cases the number of red cells may fall as low as 2,000,000 
per cm. In early stages there may iie no leucocyte isis, hut in tlie more advanced 
stages there may be an increase up to 15,000 or 20,000. Tliis is probaldy due 
to the hectic fever. 

When leucocytosis occurs, the multinucleated forms arc increased, while the 
etjsinopliile cells are diminished. 

Sinc^e in acute miliary tuberculosis, tubercular pleurisy, as also in tubercular 
peritonitis and meningitis, there is no increase in the number of white cells, but, 
on the contrary, often a diminntiuii, it is held by some ^ that leucocytosis is not 
a part of tubercular disease .sv', but indicates some additional infc^ction, and is, 
therefore, not a sign of favourable prognosis. * • 

Generative System. — Of sexual symptoms in men thtfre is little to say, 
except that in the later stages sexual power and desire are greatly^ diminished, 
but only in proportion to the general loss of health. When the disease becomes 
less acute, and the health somewhat restored, desire and power return. 

In women, menstruation, if the constitutional symptoms are at all marked, 
becomes irregular, scanty, or entirely suppressed, and if phthisis develop about 
the time of puberty, the catamenia may never become established. 


^ ^olns, Dis. of Bloody 233, 
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The catamenia may, however, coiitiiiiie with their usual regularity into quite 
the later stages of the disease, and may even become more copious or profuse. 
When this occurs it is not a good sign, for the loss of blood increases the 
debility and anaemia. 

As a general rule, the catamenia stand in direct relation with the constitu- 
tional condition, being entirely absent where the general health is lost, and 
returning when it is regained. 

The relation between suppression of the catamenia and hiemoptysis has been 
already considered, and it has been shown that vicarious menstruation lias -at the 
most a very doubtful existence. 

Conception is of common occurrence even in the later stages of phthisis, and 
that, too, when the catamenia are irregular or even absent. 

Pregnancy runs its natural course, and parturition is normal. 

Tt is after parturition that the breakdown of the mother’s health is ra})id, 
especially if she attempt to suckle the child. The risk to the child of being 
suckled by a phthisical mother has been already pointed out. All things con- 
sidered, the conclusion seems obvious that it would be best for a phtliisical 
woman not to marry, and that if she marry and bear a child, she should, both for 
her own sake, and that of the child, abstiiin from suckling it. 

The General Nutrition. — Wasting^ is a part of the disease, and 
as such has been already described. The wasting affects all the tissues, 
although it is said to avoid the liver and bones. The liver certainly is often 
larger than normal from the deposit of fat. The bones, however, are generally 
slender, and appear to waste, and it is certain that phthisical patients often lose 
height, though this is probably due to the wasting of the intervertebral discs 
rather than of the vertebrae. 

The Hair. — The nutrition of the hair suffers, so that it loses its glossiness, 
becomes harsh and brittle, and falls out or becomes gray. 

The falling out of the hair is similar to that met with in other constitutional 
diseases, such as syphilis or typhoid fever, and, as in those affections, involves the 
wdiole scalp. It is a general thinning of the hair, so that the alopecia which results 
is never partial or patchy, and is rarely complete. Tt occurs, as a rule, only in 
the acute cases, and, as was known to Hippocrates, is a sign of bad omen. 

Pi-emature grayness of the hair of the head and face occurs also, but is not 
common in phthisis nor peculiar to it. When not merely accidental, it is to be 
referred to the general loss of nutrition and failure of health, 

THE HAND. — In most cases of phthisis, as the result of the wasting, the hand becomes 
thill, and the lingers look tapering and slender. 

The nails al.so undergo charigos. 

1. The natural curves are exaggerated, both from side U» side and longitudinally, so that 

they become incurved towards the palm. '* 

2. The nail also becomes longitudinally ri<lged or furrowed. Both these changes are referred 

to the wasting of the matrix. 

Sometimes transverse ridges develop which correspond with exacerbations of the disease, 
and are similar to those seen now and then after acute illness of any kind, e,g,^ a fever. 

Clubbing: of the Fingers. 

This remarkable deformity of the fingers, though known to the ancients, was forgotten for 
centuries, until attention was drawn anew to it in the beginning of the present centu^. It was 
then described as “the Hippocratic deformity of the fingers,” under which title Trousseau^ 
WTote a good description of it. 

Itw'as of old rogai-ded as a primitive sign of phthisis — Tah idis utufuea contrahuivtur ; Tahidis 
ungues adunci, 

^ Clin. Lect., iii. 306. 
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In this afTection the tcnninal phalanges of tlic fingei’s become bulbous or club-shaped, being 
in early cases round like a club, but in extreme cases being flattened, and spreading laterally, so 
as to bo shaped like a spatula. The 
pails affected are the. finger-pads and i 
the tissues around the nail, and the | 
resulting shajie is not unlike that met 
with in cases of chronic onychia, | 

The change, whatever it is, affects 1 
the superficial structures only, for the ' 
bones and joints arc not involved, while 
the skin itself is not altered, nor the 
nail, except tliat it becomes more curved 
both from side to side and in its length. 

The colour is sometimes dusky or liviil, 
but only when there is cyanosis, other- 
wise the apjiearance is the same as that 
of the skin elsewhert^ 

The minute oi microscopical changes 
are not made out. It is ccitainly not 
an uMlema, and the consistency of the 
swollen ])arts is the same as that of a 
healthy finger, lluhl ^ states that it is a i 
fibrous thickening of the rete inucosum. 

Possibly in the chronic cases this may 
be so, but it can hardly be so in the 
acut<* or recent cases. 



The afftetion is almost always bi- 
lateral and symmetrical, and in most 
cases affects all the fingers alike. 

Trousseau states that it develops in 
the thumb and index finger of the right 
hand first, and then in the thumb and 
index linger of the left hand, after which 
it involves the other fingers in order of 
size, the little finger sometimes escaping 
altogether. In the few cases in wtiich 
I have had the opportunity myself of 
watching it develop, it has affected all 
the fingers at the same time, and in 
about the same degree, but in extreme 
cases it is in the thumb and index that 
the changes are most marked. 

Asa rule it is of slow and insidious 
develojiment, so tliat the attention of 
tlie doctor is rarely called to it by the 
patient or the attendants. It may, 
liowevcr, develoj) rapidly, and, as Trous- 
seau states, it may then bo attended 
with lividity and pain. 

In cxti’cmo cases it may affect the 
toes as well, and in the same way, but 
wliere hands and feet are both affected, it 
is usually most develope^l in the hands. 


Fig. 135. 

Photograph of clubbed fingers. 



Fig. 136. 

Portion of a skiagi’am (from an illustration by Dr. 
Frederick Taylor) showing the bulbous con- 
dition of the fingers, and the absence of bone 
changed in the phalanges. 


It is cliicfly found in cases of chronic phthisis, of chronic empyema or pleurisy, and of 
congenital morbus cordis. 

111 phi/iisis it does not occur in more than one-third of all cases (according to Pollock in 29 
jipr cent, of males and 23 per cent, of females), and then in connection with chi^mic cavities. 

Trousseau stated that he had observed it also in connection with bronchitis and 
and with astlnna^ but it certainly is relatively very rare in these affections. 1 have never seen 
an instance of it in either. I liave notes of one case in which there was no direct evidence of 
any other disease than (Miiphysema, but as the patient had sjiat blood several times, I thought it 
to be chronic phthisis associated with emphysema. 


Lungeiumtziindungt etc,^ 1872, p. 159. 
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It has also been met witli in abscess of the lung, and in fhornrie aneurysm, and Smith has 
described its occurrence in uciite pneumoma, hut this is, so far as I know, a unique case. 

But it has also been recorded in cases where there has been no intra- thoracic disease at all, 
for example, with general amyloul fiiscasc consequent on chronic suppunitive disease of the hij» 

joint,* with cirrhosis of the and 

even with a general disease like ^mr- 
pura.^ In all these ca.scK it was 
bilateral and symmetrical. 

• There is a still more remarkable 
s(*ries of ca.ses in whicli it was uni- 
hiiernl. Such instaiiecs hav^ been 
ilescribed in coiineetion with sub- 
(;hi\ian aneurysm by Ogle,* Oanton, 
and Thomas Smith,® B/ideiv,® the club- 
bing occurring onl}^ on tlic side on 
which the aneurysm was seated, (lay 
has also recorded a case in wdiicli there 
were two subclavian aneurysms, and 
the clubbing was bilateral. It dimin- 
ished wlieii the limbs wen! raised, and 
disappeared when the aneurysms were 
cured. In otlier cases, bm, tlie cure of 
the aneurysm lias been followed by the 
disappearance of the clubbing. 

In the last cases the occurrence 
f>f clubbing was naturally referred to 
obstruction of the circulation through 
the allc(5ted limb, and that explanation 
has boon also given of most of those 
Skiagram of the t( -t from a ^1 clubbing ol the ouses in whicli the alfcction was bi1at(>ral 
toes and fiiiijers in a child with congenital cyanosis present, as, for instance, 

morbus cordis. in congenital morbus cordis.' But such 

a mechanical theory is inadequate, for 
in the first jdace clubbing is n<»t cedema ; next, it is Iiardly over met with in association with 
u'dema ; or in cases where cyanosis and central obstruction are considerable, as with ln‘art 
diseases other than congenital, with intrathoracic tu 'in's, with bronchitis and enqihyseuia, or 
with asthma ; finally, it occur!!? in many thoracic ca.se> where there is no obvious int«!rferencc 
with the circulation at all, as in chronic empytunati; and occasionally also in abdominal 
conditions in which the thorax is entirely free from di.seasc. 

The cause of the affection is therefoi-e unknown, nor docs it help us much to (rail it a neuro- 
trophic disturbance. 

The onset is usually, as stated, insidious and slow, so as to be unnoticed by tho patient ; but 
it is sometimes rapid. 

Thus Wundenich records a case in which it developed in five weeks, and I have myself 
seen it become well marked in less than a fortnight. 

Tho condition is in most cases iiersistent, probably because it is associated with ])ermanciit 
and incurable disease ; but where the di.sea.se is curable it may sporitancously di.suppear, as 
inj^steriously as it came. ^ 

Thus Thomas Smith refers to a case of pneuinoiiia, in wliich it developed rapidly, and 
disappeared almost us rajiidly during convale.sccnce ; Church ob.servcd the .same thing in a case 
of chronic abscess of the lung. In my own case, already referred to, in which clubbing became 
well marked in a fortnight, the jiatient was sull'eriiig from an cinpyenia. After th(! side liad 
been opened and drained, recovery was rapirl and complete, and the clubbing entirely dis- 
a])peared before the eud%f three months. 

A similar case is recorded,' in wliich tlie clubbing developed rapidly after an empyema had 
been operated oif. It got well rapi<lly us soon as the omjiyema was cured. 

Mangelsdorf® recoifls a verj" striking and interesting case in connection with purpura, where, 
after a few weeks’ illness, both wrist-joints became sivollen aiuJ painful, and soon after the fingers 

^ Thomas Smith, Path. Soc, Trans., xxiii. 78. 

® Fliicliiger, IVien. nied, Wochensch., 1884, 1458. * Mangelsdorf, ibid., 1885, 362. 

* Paih. Soc. 2'rans., xvi. 428. * Jbid^, x. 103. 

® Soc, MM, d. HCp. dc Paris, Mar. 1901. ^ Ugeskrift, f, Laeger, 1895, Xy. 6. 

® IVien med. Woch., 1885, p. 362. • 
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began to got clubbed on both sides. In three weeks’ time the clubbing was well marked. Its 
develoimieiit was attended with lividity of the finger-ti])s, with pains and loss of siinsatioii. 
The patient ultimately recovered, aud three montlis later all signs of clubbing bad disappeared. 

I liave seen two cases in perfectly healthy persons. 

The first ease occurred in a woman of ,50 yearn of age, who came under observation because 
she liad taken some ammonia by mistake, and suffered from troublesoiiK? gastritis in consequence. 
The clubbing ^ had been noticedf by the jiaticnt herself before the accident, and while she was, as 
she thought, in ])erfectly good health. Her attention was dmwn to it by the fact that she could 
not wear hej* usual gloves and had to get larger ones. Both lingers and toe.s were equally 
affected, and at the time tlie patient was seen the clubbing had only existed for three or four 
we(;ks. She passed away from observation, and I cannot say whether the condition was 
permanent or not. 

The second case was that of a medical man about 38 years of age. The clubbing was wadi 
marked in all the toes, in all the lingers of the right hand, and in the thumb and index ami 
middle linger of the left hand, the other two fingers being only slightly affected. The clubbing 
w’as first observed about the ago of 6, and came on witliout obvious cause. At about the age of 
30 it became suddenly more pronounced during residence abroad, again without any obvious 
cause. I examined him carefully, and found him to bo in perfect health, as he stated he was 
and always had been. 

In a third case, a man of 35, with extreme clubbing of both lingers and toes, no cause could 
be found. Ho had had pleurisy on the right side, live years previously, which had left no traces 
whatever behind it. 


Myoidema. 

Myoidema is a local contmetion of the muscle, produced by direct percussion, and causing a 
nodular swelling, whicli rises immediately after percussion, lasts a second or two, and then gradu- 
ally subsides. A second or third percussion in the same spot will rejiroduco it, but with less 
intensity each time, until the power of eliciting it is for the time lost. In the pectoralis major 
it is most marked, usually where the muscle is thin, close to its origin near the sternum, but it 
occurs also commonly in the fleshier |)arts of the muscle. It may be observed in the deltoids 
and scapular muscles, and occasionally in the muscles of the back. 

Myoidema, or, as it has been called, nodular contraction, has to be distinguished from 
another kind of muscuhar contraction, also evoked under some conditions by percussion, viz., 
the faseiexdar^ that in which a deep furrow is produced along the whole length of the muscle 
by the contraction of the fasciculus, which corresponds with the point percussed. 

The two kinds of contraction, the nodular and the fascicular, are not necessarily, nor as a 
mle, associated together. 

Occasionally a wave contraction is excited by the blow, which, starting from the point 
struck, passes slowly in both directions towards the origin and towards the insertion of the 
muscle. Its rate is slow, but it seems to vaiy considerably in different cases. 

Of those further facts which are asserted, that the muscles show no abnormality on micro- 
scopical examination, and that they respond reiidily to direct fanidisation, but not to stimulation 
thi*ough the nerves, I have no personal experience. 

My own observations, which w'ore confined to myoidema of the pectoralis major, were made 
upon 246 cases, taken at random in the wards of the hospibil, 166 surgical and 80 medical, to 
which I have added 30 more from other sources. Myoidema was found on the whole in 1 case 
out of evciy 3, but it was twice as common in the medical as in the surgical w^ards, occurring 
in 1 enpe out of every 2 in the former, and in 1 out of every 4 in the latter. 

Among the surgical cases it was present in the greatest variety of diseases. Some were in 
no more abnoimal condition than the enforced rest ai^ confim?ment of a broken leg entailed. 
Out of the 38 cases in which it occuiTed, 21 were suffering from diseases of which the only 
common factor was suppuration and its attendant effects upon the constitution (c.<7., diseases of 
the hip or spine, necrosis, compound fractures, amputation, etc.), aitd 13 from other surmcal 
diseases unattended liy suppumtioii, in which group would be included ‘those already referred to, 
w-Iio were recovering from simple fracture. The other 4 were, in addition to their surgical 
affection, also [ditliisical. '' 

Out of tlui 80 medical cases, myoidema was present in 45, and again in a great variety of 
affections. Of nerve disea.ses it was found in hemiplegia, paraplegia, cerebral abscess, locomotor 
ataxy, and muscular atrophy. It was observed in morbus cordis, both aortic and mitral, in 
cirrhosis of the liver and kidney, in nephritis, in diabetes, in jaundice, in rheumatic fever, in 
gonon'hmal rlicumatism, in typhoid fever, and, lastly, among rliseases of the lung, in pleurisy, 
acute pneumonia, pneumothorax, empyema, and in jdithisis. In 1 case of pleurisy, in 1 of 

\ Clin. Soe. Trans., 1807, p. 60. 
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pneumothorax, and in 1 of empyema, it was found only on tlie iinalfectod side, and in a second 
case of empyema was much more marked on tliis than on tlie side diseased. It is worthy of 
note that in typhoid it seems to be almost constant, tlioiigli in the typhoid of children it is 
usually absent. 

The chief interest of myoiderna centres in its reputed rdafion tn phthisis. 

Of the 38 surgical cases in which it was present, 4 only were phthisical, and of the 45 medical 
cases, only 13 had any allection of the chest at all, and of these 4 were certainly not phthisical. 
From this it is perfectly clear that myoiderna is not pathognomonic of phthisis ; yet it certainly 
does occur very commonly in phthisis, though I have no statistics to show its r(*lativo frequency. 

I have records of 30 eases of phthisis in my series of ‘275 in which i-efereiice was mado to this 
symptom. Out of these 30 it was entirely absent in 6, though 5 of these were (eises of acute 
and rapid softening, with most marked constitutional syinploms, so tliat myoiderna is not oven 
a constant symptom of phthisis. 

Of the nunaining 24, 14 had only one apc*x involved. In 8 of these myoidfuna was ju’esjuit 
on l>oth sides, in the. other fi only on one, while out of these it was presi-nt in *2 easels on tlio side 
opposite to the lesion. Hence mytadiana cannot bo a measure of tlie amount of sofhming which 
is going on. 

In 10 cases both apices were involved, and in all of these it oeeiirred on both sides, though in 
5 of them it was most marked on the side most afloctefl. 

With tliese exceptions, so far as my observations have extended, my«)idema is bilateral and 
symmetrical. 

It has been asserted tliat myoiderna is one of the most certain signs of jihthisis ; that it is 
an absolutely certain iudicalioii of softening de]»osits, so that in i^xaet projiortion to its iiitmisity 
is the amount of rapidity of lung destruction, and the consequent gravity of tlie case ; that 
increase of softening, increase of muscular irritability, and loss of weight always go together; 
and that it is possible by this sign to diagnose between typhoid fever and acutt? hronehilis on 
t he one liaiid, and softening tubercle on the other. 

To these statements 1 would oppose the results of my own observatiims, whhOi slmw, first, 
tliat myoiderna ocoursin many other diseases besides dist^ases of the ehest, and in many diseases 
of the chest besides phthisis ; that even in iihthisis it is not constant, thongli usually jireseiit, 
and that when present it cannot be accepted as a certain indi*x of the amount of tissue destruction, 
for it not nneoiimionly occurs on both sides, when only one ajiex is aUccted, or it may he absent 
on the alfei'tod and present only on tin? non-alfected side. 

Dr. Stokes, who tir.st described this phenomenon, w’rites thus: “There is nothing in tliis 
muscular irritability peculiar to jihthisis, but that it is commonly connected with irritation of 
the lung or pleura there can be no doubt, a.nd in this way, like other signs of irritation, it 
becomes available in the diagnosis of jihthisis. It is always most evident in the. earlier peihxis ; 
and in ineijiient phthisis occurs over the primary se.iit of irritation, while in (soldi riiie.«l and 
chronic cases wc may often lind it absent over the lung first diseased, and strikingly markecl 
ovcT the side last and least engaged.” The.sc concln.sioiis my own observations confirm ; and I 
would differ only in attaching to myoiderna still less clinical value in the diagnosis of phthisis. 

Myoiderna henng a symptom common to so many diseases, it is diflieult to see with wliut 
condition it is essentially associated. Unless it be a reflex act, which is iiiiprohahle, it must 
depend upon a direct stimulation either of the muscle itself or of the nerve-endings in the 
muscle. 

Thinness, ortho absence of subcutaneous fat, is one im]»ortaiit factor in its productmn ; and 
the explanation of this is simple. A thick panniculiis adiposus winild render the blow diffuse ; 
when it is thin the blow reaches the muscle in sufiicieiit intensity to s(!t ufi contraction.. But 
thinness is not the only factor, or it would be constant in all tliiii people. ; and this is not the 
case. Something more, then, is necessary, and tliat something morti must be sought in the 
over-excitability of the muscle or its n(?rve. I have seen mycadrma, as a part of general nervous 
exhaustion from over-w(.»rk, disappearing after rest and a holiday. In some pcjoplc. it is iirobably 
]>hysiological, in the sameway that the Idchs cerebrate, thongli coininonly occurring in menin- 
geal irritation, is by no nfEjaiis always indicative of that dise^ise. It is, however, far more com- 
monly associated with some nutritive disturbance in the muscle itself. I have observed it in a 
muscle which wa« ill -nourished for want of sufficient use, in which case it disappeared after free 
exercise. It is common when the muscle is degeiK^rating. It w'as more marked than I have 
ever seen it before in a recent case of muscular atrophy, where it was associated with lihrillary 
twitching, with fascicular contraction, and with so ext^essive an electrical contractility that tlio 
muscle responded to the weakest current the battery could produce. It is, again, very c.onimoii, 
almost constant, in that atrophy of muscle which is part of the general emaciation of hectic or 
of severe disease ; and its frequency in typhoid is suggestive when considered in connection with 
tliu degeneration of muscle so common in that fever. Lastly, it may bo associated jirohably 
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with the exhaustion of a muscle from over- work. In this way it seems reasonable to exj)lain its 
occurrence in empyema, pneumothorax, and in phthisis on the non-allected side, and its absence 
on the side diseased. 

Myoideina seems, then, to bo due, apart from more thinness, which is so important for its 
production, to an over-excitability of the muscle or its nerves, and it may be either physiological, 
or, as is more usual, an evidence of some nutritive disturbance in the muscle itself, and this may 
depend on local disease in the muscle tissue, or be part of some general impairment of nutrition. 

In any case myoideiiia occurs so frequently, and under such variety of coiiditiims, as to be a 
sign of litt le clinical value in diagnosis. 

Pulmonary Osteo-arthropathy — Arthropathie Hypertrophique 
Pneumonique (Marey). 

Pulmonary osteo-arthropathy is the name given to a group of cases in which an affection 
of the joints is associated with chronic chest disease, and, as the term implies, is attributed to 
them. The affection is generally symmetrical. 

The parts affected arc usually the small joints of the hands and feet, and sometimes the 
larger joints, such as tlie wrist and ankle, knee and elbow, or (rarely) the hip and shoulder. 

The chest diseases with which these affections are associated are various: chrnniir empyema, 
chronic cavities in the lungs, and chronic phthisis, v.c., diseases attended with pnilniigcMl sup- 
puration, but not necessarily tubercular. The osteo-arthropathios are also multiform, but the 
cases described fall into two groups, according as there is actual disease of the bones or not. 

I. In the one group the swelling is in or round the joints, and there are no l)oii»* lesions, as 
may be deuionstiated by the X-rays. These swellings appear to bo always associated with 
clubbing of the lingers and toes, and, like the clubbing, may disappear when the original disease is 
cured. They closely resemble the joint swellings met with in gonorrlimal rheumatism . They 
are probably due to the absorption of toxin. 

II. In the second group there is very extensive change in the bones about the joints as well 
as ill the shafts of the hones. The bone lesions arc those of chronic periostitis, with much 
thickening of the hones ; the joint lesions those of chronic avthritis with erosion of iMi l.ilages. 
In some iiistaucos the lesions are remarkable for their wide diffusion. 

Thus ill a case recorded by Thorbuni,* which closely resembles a much earlier one desiuibcd 
by Bamberger, all tin; hom\s of the extremities, small and large, Avere similarly affected. 

The difficulty in all these cases is to prove the causal coiiuoction between the lesi«)ns in the 
hones and those in the chest, and to disprove the possibility of their both being the results of 
some common cause, c.c/., tubercle or syphilis. 

Thorburn’s case is instructive in this respect, for the man, who died at years of age of 
amyloid disease, began his illness at the age of 16 Avitli osteitis of the head of the ri:dit tibia, 
folloAved a little later by spinal caries. At 18 the swellings of the hands and feet app-- ired, and 
it was jiot till a 3’ear later, at the age of 19, that chronic mischief was discovered at one a})ex. 
At the time of death, besides the bone lesions referred to, old tubci*cul!ir mlschier Avas found at 
both apices, in the right tibia, in the spine, and in the siij>ra-renal ca}»sulc. It is jxissible, 
therefore, that all the lesions AA'ere of tlie same nature, ^.e., of tubercular origin. 

Ineaich cases it seems to be begging the question to regard all the bone lesions as the result 
of the ehaiiges in the chest, Avhcii they may all be only the results of a eommon cause. 

In the lirst group the disappearance of the sweMings when tlie chest disease is cured renders 
their dejiendence on the chest afiectioiis reasonable. 

In the second group, osteo-arthropathies of the kind described arc so rarely" associated Avith 
t;hest affections as to fhirly raise tlie question Avhethcr, if not both diip to some common cause, 

tubercle or syphilis, the^'^ may not bo instances merely of accidental association. 

In phthisis, at any rate, osteo-arthropathy is so uncommon that it may be practically dis- 
regarded as a eomi>lication. 

The condition is ]»robal)ly the effect of the absorption of toxin, as indeed its symmetry would 
suggest. It Avouhl, therefore, he commoner in emjiycma and bronchicctatic or other chronic 
cavities, and would vaiy Avith the retention of the secretions, and might be cured wlien evacuation 
Avas complete. In this res})eet it would stand in close relation with clubbing of the fingers, Avith 
Avhich it is so often associated. There has been no coiineetiou yet established with any sjieeial 

Ibriii of bacillus. 

« 


* Vaih, Soe. Trans,, cclvii. 177. 
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The diagnosis has to be made from rheuinatie ostoo-arthritis of tin* ordinary kinds, fniiu 
osteitis deformans, fromchronie tuheroiilar and syphilitic* alfections, and lastly fr«>ni aeromoi^alif, 
and in this connection it is interesting to remember that the earliest case reeordeil by Marey 
jiroved ultimately to be one of acroinegalie. 

The allectioii was first (iescribed and the name invented by Alaroy in 1891. About tin? samo 
time, and independently, Bamberger^ described similar bone h^sions in connection not only with 
chest atfections, but also Avith heart disease. Tlie most important reeent papers on the subject 
arc those of Godlcc,® Symes Thompson,^ and Finlay Alexamler."* 

THE FORMS OF PHTHISIS. 

THE PATHOLOGICAL FORMS. — The prime pathological changes 
which have been described, viz., nodular and iinfiltratcd tubercle, caseation, exca- 
vation, and fibrosis, are combined in very varying proportions in difierent cases, so 
that hardly any two cases of phthisis present exactly the same features. Yet tlie 
family likeness between them all is so striking that there is full justification for 
the conclusion drawn by the earlier writers of this century that they were all 
alike forms of the same disease. It was only when the minute details of the 
lesions came to be closely studied, that the dilferenees then observed seemed also 
to justify the classification of the cases into different categories, and, according as 
the older observers laid more stress upon the general family likeness or upon the 
variation in the anatomical details, so Were they led to uphold the doctrine of tho 
unity or diversity of phthisis. The relation of the nodular tubercle to the (jaseat- 
ing infiltration, and of one or both of these to caseous {incumonia, remained a 
matter of opinion until the discovery of the bacillus. This finally detenniiied 
the relation existing between tlic acute tubercular proeessiis and the lesions of 
phthisis, and settled at the samo time tho (piestion of tho unity of phthisis. 

Still the differences which have been referred to justify the (ilassification of 
tuberculosis of the lung into different forms, which, though tho result of the 
same CJinsc;, yet differ widely in their clinical course and liistory as well as iii 
their pathological anatomy. 

Thus acute general tuberculosis stands apart, and is rightly sej)arated from 
phthisis as ordinarily understood, z.e., from the more localised and destiuctivo 
forms of tuberculosis of the lung. The forms of phthisis differ most, intvr .sr, in 
respect of the amount of acute inflammatory change, or of fibroid induration, 
witli which they are associated. In the most acute the inflammatory lesions pre- 
dominate ; in the most chronic there is little, if any, active inflammatory mischief, 
but fibroid changes exist almost alone, or with more or less of e-Ycavati()n. 
Between the two extremes come many intermediate stages, in which tho three 
prime lesions, iiiflamnialion, fibrosis, and excavation, are variously combined, so 
that the forms of phthisis may be conveniently arrangcfl into three groups, 
acute, subacute, and chronic, a grouping which fits in as well with tho Clinical 
condition as with the pathological le.sions. >io classification of this kind can })e 
perfectly satisfactory, for on tho one hand tho different gronj)s merge insensilfly 
into one another, so ^hat no definite line can he drawn betwcjon them * and on 
the other, the same^case at different times may belong to different groiiy)s, fof 
the most acute case may become chronic, and a chronic case pass again into an 
acute or activ^c stage. It only tends to confusion to multiply names in order to 
express supposed differences where none really exist, for the various forms of 
phthisis differ only in degree, and not in kind, and tlie very indefinitencss of the 
terms, acute, subacute, and chronic, are their chief recommendation. 

1 yjschft.f, kUn, Med., 1891, p. 193. Brit. Med. Jour., 1896, July 11 and 18. ^ 

“ Mild. Chir. Trans., Ixxxvii. p. 85, with bibliography. 

* St. Barthol. Hosp. Rep., vol. xlii. p. 41. 
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It is very probable that tubercles may even abort and lead to fibrosis without previous casea* 
tion. This may occur even in the miliary disseminated form, the *‘gray m’anulation of Bayle ” 
being only a miliary granulation which has undergone fibroid change. The same explanation 
may also probably be given of some of the cases of diffuse fibrosis of the lung, so that the term 
fibroid phthisis may bii rightly a])f)licd to them as being of tubercular origin. 

The forms of tuberculosis of the lung may therefore be arranged iu complete 
series, commencing with the soft acute granulation, and ending with fibrosis, thus: 

1. Acute tuberculosis — 

(a) miliary. 

(/y) nodular. 

2. Plitiiisis — 

(a) acutissima, acute pneumonic or inflammatory phthisis (galloping 
consumption). 

(d) acute caseatiiig pneumonia with recent cavities. 

(c) subacute, with caseation, excavation and fibrosis. 

(d) chronic, with predominanee-of fibroid changes and excavation. 

3. Chronic general induration (some forms of “ cirrhosis of the lung ” or 

“ fibroid phthisis ” ). 

4. The gray granulation of TUyle. 

THE CLINICAL FORMS . — The clinical varieties of phthisis group 
themselves most conveniently in the same way as do the pathological, into the 
acute and subacute, t.e., the more or less actively progressive forms, and the 
chronic, t.e,, the more or less stationary forms. 

The acute form is characterised by marked constitutional signs and rapidly 
progressing physical signs; the chronic form by few, if any, constitutional 
symptoms, and by almost stationary physical signs ; while the sub-acute form 
constitutes the largo intermediate group, in which the constitutional symptoms 
arc more or less marked, and the physical signs more dr less progressive ; to this 
group most of the ordinary cases of phthisis belong. 

In acute phthisis the constitutional symptoms are severe. The fever is high 
and of a marked hectic typo, with profuse night sweats. The patient looks very 
ill and loses fiesh and strength rapidly. The localising symptoms are marked ; the 
respirations are rapid, the breathing short, and the complexion dusky; the dyspnoea 
and cyanosis are usually out of proportion to the amount of the physical signs. 

The physical signs are at first often quite indefinite, and may not be more 
than w(juld he caused by slight bronchitis. Localised bronchitis, however, 
indicates a local lesion, and when limited to the apex, points with great proba- 
bility to the presence of tubercle there. By-and-bye the signs of consolidation 
appear, either in scattered patches, as in broncho-pneumonia, or in masses, as in 
ordinitry jmeumonia. 

The physical signs rapidly progress, and any difficulty of diagnosis there 
might be would occur only in the early stages. 

In the subacute form, the constitutional symptoms ^jiry in degree accord- 
ing to the activity of the disease. The chest symptoms are less urgent, but the 
physical signs are usually definite, showing gradually increasin<^ consolidation 
with breaking down and excavation, while the expectoration is characteristic and 
contains elastic tissue, bacilli, and often blood. 

In the chronic forms, the constitutional symptoms may be absent altogether, 
while the chest symptoms and the physical signs vary with the amount of mischief 
. previously produced. If in such a case one lung only be diseased, and the other have 
undergone complementary jiypertrophy, chest^symptoms may be almost absent. 
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As a rule phthisis is of the subacute form, i,e., it runs a slowly progressive 
<;oiirse, but its progress is rarely regular. It advances saltutiin by an irregular 
series of exacerbations, with intervals of comparative quiescence. According to 
the complete or partial nature of the remissions, phthisis has been spoken of as 
intermittent or remittent. When the intermissions are complete, the disease 
may pass into the stationary form, and remain m statu quo for many years, but 
in most cases, sooner or later the mischief recrudesces, and passes again into a 
more or less active form. 

On the other hand, even the most acute and threatening cases may become 
quiescent, with partial or even complete remission. 

The different clinical classes into which the cases of phthisis are often grouped 
are purely artificial, and I do not think anything would be gained by discussing 
them in detail, as if they were well-marked clinical groups. 

Tlie symptoms, physical signs, and pathological changes are all the same in 
kind, indicating consolidation, contraction, and excavation, and differ only in 
degree and rate of development. 

The physical signs indicate certain pathological changes, from which an 
inference may be often drawn as to the duration of the disease, ^.e., w^hether it 
is of recent date or of long standing ; but they do not tell us what we most want 
to know, viz., whether the mischief is actively progressing or not ; this wo can 
learn only from the general or constitutional signs. 

If the constitutional signs are marked, ^.e., if there be rapid loss of flesh and 
strength, with much fever and sleep sweats, the disease is in an active state, and 
that whether the physical signs be slight or extreme, or whether they show the 
■disease to be of recent origin or of old date. The case must then be placed in 
the class of acute or subacute phthisis. If, in the course of time, the constitu- 
tional disturbance subsides and disappears, though the physical signs remain the 
same, the case will pass out of the acute or subacute into the chronic group. 

On the other hand, if the constitutional signs be absent, no matter wluit the 
physical signs may be, nor even if they showed that a large i>art of the lung had 
been for ever destroyed, i,n., whatever mischief the disease may have already 
done, the disease is not, at any rate at the time, progressing, and the case must 
be placed in the category of chronic or non-active phthisis. 

T shall not, therefore, spend much time upon the different groups of phthisis, 
except so far as these may present special points for consideration, l)elicving that 
the general account of the signs and symptoms will be suflicient, and that wdth 
them it will be easy to place the particular case in its proper group. 

ACUTE TUBERCULOSIS OF THE LUNG. , 

Acute pulmonary tuberculosis may be a part of general tuberculosis, or be 
confined to the lung. In the former case the original source of infection may 
exist in any part of* the body ; but in the latter it is generally to be found in 
connection with thtf lung itself. 

It occurs^ in two forms, which may be called the miliary and the nodular 
respectively, the difference consisting in the colour and size of the lesions. 

In the miliary form the lungs are thickly sown with myriads of .small granula- 
tions of a gray colour, and with but little evidence of caseation in them. They are 
seated in the interstitial tissue, and the alveoli are, for the most part, uiiattcctcd. 
This form is, as a rule, the result of infection through the blood vessels. 

In the nodular form the tubercles are of larger size, and all caseous. Thejt 
are less numerous, and their longer duration on J;his account has permitted 
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caseation to take place. The tubercles are in great part intra-alveolar, that 
is to say, they are nodules of caseous broncho-pneumonia due to the aspiration 
into the terminal bronchi of caseous substance from the air-tubes. 

If the tubercular masses be less numerous still, they may reach a larger size,, 
even that of a cherry or almond, as Laetinec pointed out. 

In all forms of acute tuberculosis, the lung tissue between the tubercles, as 
well as the small bronchi, are in a state of acute congestion, and the symptoms 
which result are so severe that life is in most cases rapidly brought to an end. In 
some instances the symptoms may bo so severe and acute as to be well described 
by the name Graves indicated for them — acute tubercular asphyxia. 

The less disseminated the tubercles are — in other words, the more the process 
tends to become localised — the more advanced the changes mot with will be ; so 
that no definite pathological line can be drawn between these less diffuse forms of 
general tuberculosis and the acute forms of phthisis, in which the tubercular process, 
being more localised, has time to undergo further changes, and ends in the excava- 
tion which has always been regarded as the essential characteristic of phthisis. 

Diag:nosis. 

The diagnosis of acute pulmonary tuberculosis often presents great difficulties, 
especially in the early stages. 

A. In acute general tuberculosis the symptoms at first are those of 
general septic infection, and the diagnosis of septicsemia or typhoid fever is often 
made. 

The tubercles are of small size, miliary, as they arc called, and it is not until 
the stress of the disease falls on some definite organ, like the meninges or the 
lung, that the diagnosis becomes clear. 

In that form of general tuberculosis in which the disease is of a much more 
chronic character, the tubercles reach a larger size, so that the cases would be more 

• correctly described as chronic nodular, rather than as acute miliary, tuberculosis* 

There may be, then, no other symptom than that of profound, gradually 
advancing cachexia, and though the lungs may bo involved, localising signs in 
them may be almost absent. 

I have seen a case of this kind in a young man of 1 8 years of age, in whom tubercles existed 
in large numbers in every organ of the body. They were fairly uniform in size, about half an 
inch or thereabouts in diameter ; they existed in the lungs, spleen, and kidneys, and there wore, 
besides, no less than sixteen tumours in the brain. Besides the profound cachexia, optic neuritis* 
was the only other evidence of disease. 

B. tWheii acute tuberculosis is confined to the lungs, or affects the 
lungs chiefly, the symptoms are out of all proportion to the physical signs, t.e., there 
id more dyspnoea and cyanosis than the physical signs are adequate to explain. 

Of these, cases there are two classes: the first where, general pulmonary 
tuberculosis develops in the course of manifest phthisis; the second where the 
patient, at the time, is not known to be tubercular. 

1. In the course of manifest phthisis.— lU m the course of a case of phthisis, a 
sudden aggravation in the symptoms take place, and it be associated in those 
parts of the lung \rhich have hitherto been free with a development of physical 
signs such as those of congestion, bronchitis, or pleurisy; even without any actual 
signs of consolidation, the diagnosis of disseminated tuberculosis is fairly certain. 

• Asa rule the tuberculosis is of the broncho-pneumonic type, and depends 
upoif the aspiration of infective material into tbo air-tubes. 
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Complete section r»f the luiij; from a case of acute phthisis. Tlie greater part of the whole lung i.s in a eon- 
uitioii of acute caseaiiiig pnouiiumia, which is rapiilly breaking down in the central portion.*), es]>ecial]y 
i:i tlie ba.se of tiu? upper lobe ami tlie nikhlle of the lower lobe. He-sides tbe.se ac;ule lesion.s, clironic 
lesions of <!att* long antecedent are eviileiit. The ape.x is tlbrotie, the pleura much thickened, the surface 
of the lung puckered, ami a small cliroiiic cavity occupies the tip of the loV»e. \ seiroml t;Iiroiiic cavity 
with thick tlbrou.s walls is seen in the lowest jiartof the iip])er lohe, and a third in tlic lowest part of the 
tower lo|»e. Tlie last is iieurJ.v fllle<i hy a rounded mass with thick walls, and with almost tdack om- 
fents. This is an aneury.sm of tl|e pulmonary artery as lange as a walnut, completely tilled witli recently 
ooagulated blood. J’lie section records the clinical history of the case, viz., chronic tnliercular lesions <if 
i«»ng stAuding ; the large aneurysm sliows that the patient liad fi>r some time been in imminent danger 
of profuse lia!moptysi.s, yet the cavity was so deeply placed as prol)abIy to have liecn iiiidiagiiusible ; 
for some rea.'-on tlie tubercular' pre- "ss had recrudesced and developed iti its most acute form. 

'Vestas LHsenMs oJHhe Or*jans of Ilespirotum.^ [Charh s Grijjin C/>., Lfd. 
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2. In paf imU not knoim to he tuherctilar. — Where the patient is not known to 
be phthisical or tubercular, the diagnosis is of greater difficulty. 

If moderate fever set in, the diagnosis is probably made of typhoid fever, the 
typhoid form. 

If more acute symptoms develop and the fever be higher, especially if it be 
associated with physical signs in the lung, the diagnosis may be made of acute 
pneumonia. 

In other cases the symptoms are those of acute pleurisy. 

The last two groups of cases may be spoken of as the pneumonic and pleuritio 
forms respectively. 

The pneumonic form, — There is generally something in the course of the case 
which shows that it is out of the ordinary ; either the fever is of a hectic char- 
acter, or it is associated with sweating, or it does not terminate by crisis, or 
physical signs develop in different parts of the chest of a more broncho-pneumonio 
or disseminated form. 

The most difficult cases of this class for diagnosis are the forms which occur 
in the course of influenza. In these cases the jjrolonged fever, the disseminated 
patches of pneumonia, and occasional occurrence of hajmoptysis, may make the 
diagnosis very difficult. 

Discovery of tubercle bacilli in the expectoration would, of course, settle the 
diagnosis, but there may bo no expectoration ; or if any, it may be bronchitic,^ 
and not contain tubercle bacilli even when the pneumonia is tubercular. 

The following case illustrates some of the difficulties which arise in practice. 

A schoolboy, 16 years of age, healthy, though coming of a tubercular stock, was seized with 
feverish symptonis and a little cough, and it was supposed that he liud iniluohza. He got a 
little better in a few days and was sent homo, but the fever continuing, the diagnosis was then 
made of typhoid fever, and the jiatient treated accordingly. Shortly al’terwards acute symptoms 
developed in the lung, and the diagnosis ■was made of acute imeiuuonia, hnt before long the case 
proved to be one of tuberculosis ; the very acute symptoms gradually subsided, the patient 
passed into the condition of subacute phthisis, and died after a few niontlis* illm^ss. 

This case brought much reproach upon the various doctors at the time, but the difficulties of 
diagnosis in the early stages were very considerable. 

The pdeuritic form. — In the pleuritic form there ia generally something in 
the character of the pleurisy which raises grave suspicions of the real nature of 
the case ; either the pleurisy is more pronounced at the apex, or it is widely 
disseminated over the lung, or it occurs on both sides of the chest. A dry 
pleurisy widely disseminated, whether it occur on one side or on both, is most 
suspicious. Often there is an amount of general illness, or of shortness of breath 
and duskiness of complexion, which is out of proportion with the physical ^igns. 

A man of 30 came under my care with a history of having been poorly for about ten days 
witli pain in his side, and on examination presented the signs of dry pleurisy at the right base. 
A few days later a small amount of fluid appeared to have developed, but friction was heard 
much liigher up over Uie side. He looked very unwell and was a little dusky, I felt very 
uncomfortable about him, and admitted him into the hospital ; the temperature was of hectic 
character and tjie respirations accelerated. In the course of a week the pleuritic signs had 
spread over the whole of the right lung, and shortly aftemards they appeared and spread in a 
similar way on the left ; at the same time the signs of eifusion at the right base, where tlie 
mischief firat began, cleared up. All the time the patient was visibly getting worse; the 
temperature was of a low hectic type, night sweating made its appearance, the patient developed 
some shortness of breath and cyanosis, and rapidly lost ground. There was no cough for some 
time, and no expectoration throughout It was quite clear that the case was one of acute tuber- 
culosis ; and the patient died about six weeks from the time of having been, as far as he know, ^ 
in perfect health. Post-mortem the lungs were found stuffed with recent tubercles, and jinall 
miliary tubercles were present in small numbers in almost every organ in the body. 
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1. THE SUBACUTE FORM OF PHTHISIS. 

When a patient dies of phthisis of two or three years* duration, the condition 
of the lung commonly is as follows. 

In the apex of one or both lobes arc cavities of irregular shape and varying 
size, the walls of which are formed of pigmented, slate-coloured, filirous tissue, 
having either a smootli inner surface or lined with disintegrating caseous 
substance. The pleural cavity is obliterated over a great part of the lung, and 
the pleura itself is greatly thickened, especially over the upper parts. 

The fibroid induration becomes less as the lower parts of the upper lobe are 
reached, and patches of caseating consolidation become more numerous, while 
throughout the rest of the lung, but diminishing in number and size as the base 
is approached, arc more or less abundant nodules and granules of recent tubercle. 

The affection begins, as a rule to which there are few exceptions, at the apex, 
and thence spreads gradually downwards, so that the oldest lesions are found in 
the iip23er parts of the lung, and the most recent in the lower parts. Thus 
every stage and degree of development may be traced in the same case from the 
gray and caseous tubercle below, through the more extensive caseous patches with 
recent excavation in their centre, to the fibroid induration and chronic trabeculated 
cavities of the upper lobe. 

2. ACUTE PHTHISIS— ACUTE PNEUMONIC PHTHISIS- 
PHTHISIS FLOKIDA— GALLOPING CONSUMPTION. 

In this form caseous pneumonia predominates over the other lesions. The 
whole upper lobe may be converted into a caseous mass, and the rest of the lungs 
V)e studded with caseating broncho-pneumonic patches pf varying sizes and wdth 
small tubercles. 

The cavities are, as a rule, small but numerous, and lined with a thick zone of 
disintegrating caseous tissue. Though tubercular inliltration is extensive, and 
tubercles both gray and yellow' w idely disseniinated, there is little, if any, fibrosis, 
even in the walls of the cavities, which are little else than spots of softening in 
the midst of recent caseation. 

It sometimes happens that there is little or no breaking down at all, so that 
the wdiole of one lung or large parts of both are found simply in the condition of 
I'ecent caseation. This is, however, an extremely rare form of phthisis. I have 
only met wdth it twice in a long series of examinations, and have 

only seen one or two other cases during life in which I believed that state of 
lungs (o exist. 

3. CHRONIC PHTHISIS. 

* . 

Chronic jjhthisis is characterised by the predominance of induration and 
excavation. In most cases the upper parts of the lungs corAain cavities varying 
in number and size, suiTouiidcd and separated from each otlfbr by fibrous tissue, 
the lowxT parts of the lungs presenting the less advanced lesions of^tuberculosis. 

The connective tissue is abundant, dense, and of a slaty colour. The 
duration of a ease of phthisis may be roughly measured by the amount of fibrous 
tissue present. 

The cavities are usually numerous, of irregular shape, and communicate 
freely with one another. They may, however, be single, and are then usually 
•pear-shaped or more or less globular. They may be quite small ; but are often 
lar^, and sometimes reach enormous dimensigns. 
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Even the most chronic tubercular lesions may contain bacilli or their living 
spores, which, if set free, may lead to fresh disseminated lesions, so that any form 
of chronic phthisis may be found associated with recent tuberculosis. 

Although in most cases of chronic phthisis the excavation and the fibroid in- 
duration stand in some relation to one another, still there are two groups in 
which the one or tlie other greatly predominates. 

To that in which induration is in excess, is out of proportion to the 
amount of excavation, the term “fibroid phthisis” has been given; while that 
in which excavation is predominant has an equal right to a special name, and 
may be described by the term “ chronic excavation of the lung.” 

(i) Fibroid Phthisis. 

This is a term of somewhat indefinite meaning, being employed by different 
writers in dilferent senses. By some it is used to describe those cases of phthisis, 
that is, of tubercular diseases in which there is a considerable amount of fibroid 
induration. But fibroid induration is a natural part of the chronic tubercular 
process, and, therefore, no special name is required for it. 

By others it is used simply as another name for fibroid induration of any 
origin, and not necessarily, therefore, tubercular at all. However useful the 
term may have been in former times, when there were thought to be many 
kinds of phthisis, it is inconvenient now that the unity of phthisis is established 
and the term phthisis practically confined to tubercular destruction of the 
lung. In this general sense fibroid phthisis is simply a pathological expression 
giving no indication of the cause of the fibroid induration. Thus it may be a 
local change consequent on local disease, such as interstitial pneumonia, pleurisy, 
or broncho-pneiimonia, or it may bo general, and then follow in the course 
bf some general affection of the lung or bronchi, as in some forms of (fhronic 
bronchitis, or in dusty occupations ; the latter forming the group of piicuino- 
konioses or dust diseases. To all of these afiections, true tubercular disease or 
idithisis may be added as an after-complication, and this is what is meant by 
the terms Miners' phthisis. Grinders' phthisis, Millstone-makers' i)hthisis, etc. 

Besides these there is supposed by some authors to be a third group in which 
the fibroid disease of the lung is a primary and independent affection, the result 
of some general or diathetic cause, and it is then compared with the fibruid 
changes in the liver in cirrhosis, or in the kidney in granular kidney. To avoir! 
confusion with ordinary phthisis, i.e.^ with tubercular disease of the lung, this 
group is by some writers designated by the term cirrhosis of the lung. In this 
sense the term is made to include many of the cases already referred to, in which 
the disease is the result of broncho-pneumonia, chronic bronchitis, or dust inlui^lation, 
the only difference being in the excessive production of fibrous tissue. The term 
then implies that in the author’s opinion there is more fibroiil tissue than the 
disease would ordinarily lead to, and that, no other cause being obvious for it, 
the excessive production of fibrous tissue must depend upon a general diathesis. 
Diathesis is a term which has been so often used as a cloak for ignorance that it 
is deservedly! discredited, and, before the existence of such a diathesis can be 
assumed, strong evidence must be brouglit in proof of it. 

There are two general objections which may lie urged against the existence of 
a special fibroid disease of the lungs; the first, that in so many of the cases cited 
as proof of its existence the changes are local, z.e., limited to one lung or even to 
parts of one lung, while in the affections of other organs with which it has been* 
compared, viz., cirrhosis of the live/ and granular kidpey, the changes are general 



520 


DISEASES OP THE ORGANS OP RESPIRATION. [SOC. 60. 

and involve the whole and not part of the organs, and in the case of the kidney, 
both organs alike. 

The second, that if a general fibroid diathesis existed we should expect to 
find fibroid phthisis associated frequently with fibroid changes elsewhere in the 
body, for example, with cirrhosis of the liver and granular kidney ; and though 
this does occur, its frequency is not greater than could be accounted for by the 
accidental association of such comparatively common diseases. 

Putting aside for the moment these a priori objections, it will be best to take 
the evidence for the existence of fibroid phthisis as it was presented by its most 
recent advocate, the late Sir Andrew Clark. 

According to him there are three groups of the disease — 

1. Tuberculo-fibroid. 

2. Fibro-tubercular. 

3. Pure fibroid disease. 

In the first two groups, tubercle and fibrosis are associated together, and 
the priority of the one or other must be a matter of opinion. Accordingly, 
Sir Andrew Clark speaks of the tuberculo-fibroid and the fibro-tubercular form ; 
in the former case the tubercular lesion preceding, and in the latter the fibroid. 

Of the first form, the tuherculo-fihroid^ no discussion is necessary, for it is 
generally accepted that tubercle may lead to extensive fibroid change, and even 
Uiose who describe these cases as fibroid phthisis mean only that the fibroid 
induration is in excess, or in unusual amount. 

In the second form, the flbro-tuhercular, where the fibroid disease is supposed to 
have been primary, and the tubercle secondary, the most striking instances arc 
those which belong to the group of the pneumo-konioscs, and would include the 
diseases known by the names of Miners', Grinders', and Millstone-makers' phthisis. 

In the third form, the fibroid^ where there is a well-developed fibrotic 
change, not due to any obvious cause, it would still have to be proved that the 
change was not of a tubercular origin, and this it is difficult to do, for it is well 
known that widespread fibrotic changes may follow tuberculosis of the lungs, and 
that fibroid induration is indeed its natural mode of cure. Even miliary tuber- 
culosis may undergo fibrosis, and liayle's “ Granulie " is now regarded as nothing 
more than fibrosed or fibrotic miliary tuberculosis. The racemose fibroid masses, 
described as peribronchitic nodules by Virchow, are common in phthisis, and 
are undoubtedly, in most cases, of tubercular origin. 

It may therefore be safely stated that all the pathological changes described 
as characteristic of fibroid phthisis may be the result of tubercular disease. 
Even in some of the cases published as instances of pure fibroid disease, caseous 
masses^ were present in the fibroid tissue, and it is no longer possible to follow 
Sir Andrew' Clark in his statement that caseation is not conclusive evidence of 
past tuberculosis. * 

Certainly tuberculosis will cover most of the cases, and evidence of a convincing 
character to prove that any other cause can produce the fibr^^id condition of the 
lung is so far not forthcoming, so that for all practical purposes the conclusion is 
unavoidable that fibroid disease cannot be shown to be an independent affection. 

If pathological evidence fail to prove the existence of pure fibroid disease of 
the lung, so, too, do the clinical criteria given fail to shake the conclusions to 
which pathology points, for there is nothing stated of fibroid disease which 
could not be equally stated of chronic tubercular disease. 

** The conclusion, therefore, is inevitable, viz., that fibroid phthisis is nothing 
but h. general term, and does not represent any special form of disease. 
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(ii) Chronic Excavation of the Lung. 

One of the most remarkable forms of chronic phthisis is that in which 
complete excavation of a considerable portion of the lung occurs, involving the 
whole of a lobe, or, it may be, the whole of one lung. 

Nothing is then left of the lung tissue but a cavity with thick walls formed 
by the thickened pleura, marked here and there by ridges which indic«ate the 
interlobular septa. Even the large air-tubes and vessels have disappeared, and 
the only traces of them left are short stumpy projections at the root of the lung. 
There is, pathologically, no line to be drawn botwc(ui the common small chronic 
cavities and these very large ones. They are in all respects the same excei)t in 
regard to size, and, as with them, there may be nothing in the general condition 
of the patient to suggest their presence. 

The tubercular nature of both large and small alike has been questioned, but 
there can be no doubt that they are, with but few exceptions, of tubercular origin. 
Many show evident traces of this origin in the caseous lining they possess ; and 
even when this is not present, it is fair to ask what other lesion than tuberculosis 
could, in the great majority of cases, lead to this condition. 

There is no necessary relation between the size of the cavities and the physical 
signs and symptoms, for many of the patients are in good health and capable of 
work. This is due to the marked hypertrophy of the opposite lung, which often 
is sufTicient to ensure complete compensation. 

Such cavities, as would be expected, generally develop gradually and take a 
long time about it. Thus, in many of the cases a history is ol)tained of some 
chest trouble for many years, frequently followed after a time by hmnioptysis, 
which may be profuse ; the health in the meanwhile, except for the haemoptysis, 
remaining fair, as in the following cases. 

Cask 1. — A male, aged 27, gave a history of i»loiirisy eight ymm ago, followed by g<if)d 
health except for a chronic cough. Three years later he had an attack of profuse loenioptysis, 
which was repeated two or three times subsequently. His health was good except for this until 
eighteen months before he came under observation ; be then became ill and unable to work. The 
physical signs showed that he haii e.oinplete excavation of tlie left upper lobe with com piemen tary 
hypertrophy of the whole right lung. 

Case 2. — A man, aged 32, was in good health until attacked without warning hy profuse 
haL‘mo})tysis 7^ years ago. He lost 2 pints of blood. Recovering from this, be went back to 
work and continued in good health for five years, then another attack of humioptysis set in and 
lasted on and off for two months, after which time he never seemed to have been the same. Tlie 
physical signs showed complete excavation of the whole right upper lobe, with complementary 
liypertrophy of the left lung. 

Sometimes there is no history of anything but chronic cough for many years, 
as in the following case. 

Cask 3. — A man, aged 41, the whole of whose left upper lobe was excavated, had*had no 
illness during the whole of his life, but bad been subject to winter coughs since 8 years of age. 

In a few instances there is absolutely no history at all of any illness, or, 

indeed, of any couglf. 

• 

Case 4. — The most remarkable instance of this I have met with .occurred in the case of a 
young woman MKhose whole right upper lobe was excavated, the left lung being in a condition of 
well-marked complementary hypertropliy. The patient looked the picture of health, was fat 
and well-develop^, and there was nothing whatever to point to the cnest as the seat of disease, 
and the condition of the lung was only discovered on systematic examination. 

Though, as a rule, a history of chronic illness is given, there are instances in 
which a short history only is obtainable, as in two of my cases of six months anti 
eleven months only ; but of course it is possible, indeed likely, that the mischief* 
was of much older date, and the history only that o£»the recent exacerbation* 
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It is true, of course, that now and then, in acute cases of phthisis, excavation 
is observed to be very rapid, and if the opposite lung be not affected, comple- 
mentary emphysema may also develop with great rapidity. These cases are, 
however, exceptional and rare, for in such acute cases, as a rule, both sides are, 
or soon become, involved. 

Tlie course of these cases is chronic, that is, given the cavity, the patients 
may continue for a long time, possibly years, in fair or even good health, and 
may be capable of active work. Sooner or later, however, severe symptoms set in. 
The commonest of these is haemoptysis, which is often profuse and may be fatal, 
the cause being the rupture of an aneurysm of the pulmonary artery within the 
cavity. This hiemojjtysis is sometimes recurrent, but, except for the temporary 
debility it leads to, may have little or no effect upon the course of the case. 

As a rule, in the end, after a longer or shorter time, acute sj^mptoms develop 
in the opposite lung, and the case then runs the course of ordinary acute phthisis. 
Of course a patient with such damage to the lung is in greater danger when any 
complication occurs, such as bronchitis or pneumonia, and the old lesion in the 
lung, in many of these cases, is the presumable cause of the fatal result. 

'I'he cavities may be dry, that is, secrete little or nothing. On the other 
hand, they may secrete freely or even copiously. In such cases the discharge ie 
purulcMit, and resembles that of an empyema, from which it is not always easy to 
diagnose it ; nor is the diagnosis rendered easier when, as sometimes occurs, the 
discharge becomes foetid. 

If the cavity be very large, as, for instance, when it involves the whole lung, 
the physical signs may strongly resemble those of pneumothorax, with which 
affection I have more than once seen these cavities confounded, for there may be 
a somewhat tympanitic note on percussion with sucenssion and hell sound ; but 
the diagnosis is usually easily made, for the percussion note, though tympanitic 
in character, is flat and boxy ; the side is somewhat contracted, and the displace- 
ment of organs is into the aflectod side and not into the ppposite side. 

I have notes of 25 cases of this extreme excavation, and in many of them the 
diagnosis made during life was confirmed by post-mortem examination. In tins 
series I liave included no instance of ' excavation of anything less than a whole 
lobe, and in many of the cases the excavation extended beyond one lobe, while in 
two the whole lung was involved. 

Such extensive excavation seems to occur,' with but few exceptions, in men only ; at any rate, 
of my 25 cases only 3 were women. Sturge^ records 2 cases in women. The affection is not 
commoner on one side than the other, for in 11 the condition was found on the right side and in 
13 on the left, but in the great majority of instances it was the upper lobe that was involved. 

In one case the lower lobes on both sides were affected, and the expectoration was profuse, 
amounting to 30 or 40 ounces daily. This occurred in a girl of 13, and was altogether so excep- 
tional as to require, I think, a different explanation. As no post-mortem examination was 
jierniitted I have not included it in the series. ^ 

The condition is fairly equally distributed between the different age periods 
from 20 to 45, but it is somewhat more frequent^ as would be expected, between 
.30 and 45. 


Ages, 

13 to 15 

-20 

-25 

-30 

-36 

-40 

-46 

-.50 

No. of cases, , 

3 

1 

2 

3 

4 

5 

4 

f 

1 


^ Mia. Med,^ Feb. 1A^2. 





PHTHISIS. 


523 


Sec. 60.] 

As complete excavation of the whole lung is very rare, I have made a short 
note of the only two cases I have met with. 

Case 1. — Alfred S., aged 39, was admitted into the Chest Hospital, Victoria Park, on the 
supposition that he had a localised pneumothorax. On account of the dyspucea, paracentesis 
was performed. About 8 ounces of pus and some air were removed, to Jiis temporary relief. The 
pliysical signs remained as tluy were, the side being contracted, slightly tympanitic to per- 
cussion, the vocal vibration and vocal rcsonanco not increased, amphoric breathing over the 
w’hole side, with the bell sound on percussion. The patient w’as tappiul two or three times, and 
ultimately a valvular trocar was inserted with the view of giving permanent ridief, but the 
patient died of exhaustion a few days later. Pofit-mnrtem Uie right lung was found to be in 
a condition of complementary emphysema, but with little patlmlogical eliange in it, except for 
one or two small nodules over which the pleura W'as retracted, seatterefl al)out the upper lobe, 
and a very chronic pear-shaped cavity lying in its centre. The left lung was completely 
excavated, not a trace of lung ti.s.sue being left, a few coarse trabecuhe only marking the division 
between the lobes and the remains of tho largo vessels. Death in this case occurred from 
exhaustion. 

Case 2. — John H., aged 38, was admitted into the Chest Hospital for cough and dyspmeu. 
He dated his illness from two years back, when he was atbicked by cough, sliortness of breath, 
and pains in the chest. Tho cough had continued and been worse in the winter, but lio had 
never been entirely laid up. The physical examination showed slight contraction of tho left side,, 
this being impaired to percu.ssion ; the vocal vibrations were absent in front and at tho side, but 
were felt feebly behind ; amphoric resonance was heard at tho apex on coughing, and the bell 
sound obtained here. 

When the patient had been in tho hospital five weeks, and liad considerably improved, ho 
was suddenly seized one day with haimoptysis, and exjieotorated about a pint of blood daily feu* 
tho. six days following, and on tho seventh he had a fresh and more profuse attack, in which he 
died suddenly. The post-mortem examination showed that the right lung was praidieally 
healthy, except for one or two small hard nodules here and there. It was in a condition of 
cojiiplemcntary emphysema, extending nearly two inches to the hd’t of the middle lim^ »)f the 
sternum on to the opposite side. The left lung was re]»resented by tJiie large cavity, a f(5W coarse 
ridges only remaining over the coui’seofthe great ve.ssels at the root of the lung. Upon the 
largest of one of these was a hemispherical, egg-cup-like swelling, about tlie size of half a elnu’iy. 
This was an aneurysm half an inch in diameter. On looking into it, a longitudinal slit, about 
three-eighths of an inch long, was seen ; this was an opening lending directly into one of the 
main branches of tho pulmonary artery. Nearly half of this aneurysm had been torn away by 
the force of the blood. The walls of the cavity presented tho ordiiniry appearance of a chronic 
pulmonary cavity. There were no other changes of importance in tho other viscera. 

These cases of chronic excavation, though, as T believe, almost without 
exception tubercular in origin, and therefore belonging to the category of chronic 
phthisis, form an interesting and remarkable clinical group, and therefore deserve, 
it seems to me, special description when speaking of the forms of phthisis. 

LATENT PHTHISIS. 

The constitutional symptoms and the physical signs bear as a rule a fairly 
close relation to one another, but there are exceptions. On tho one hantl, the 
constitutional symptoms may bo well marked, but the physical signs be so 
indefinite that the diagnosis may for a long time bo in doubt. On the other 
hand, the physical signs may be well marked, and show the existence of even 
extreme excavation, i&nd yet the constitutional symptoms bo completely absent^ 
the patient being apparently in perfect, health and giving no history, at any time, 
of chest trouble or illness. To both these forms the name of latent phthisis has 
been given, but it is clear that it does not apply in the same sense to them 
both. 

In the former group the symptoms are present, but they are either not 
recognised or their meaning misinterpreted. 

In the latter there are no symptoms at all, and only physical examination 

reveals the actual condition of tlie lungs. 
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For instance, a young adult who is losing health and strength, and looks 
delicate and ailing, may be regarded as suffering from ansemia or general debility, 
until more careful examination shows that there is some elevation of temperature 
and shortness of breath. Suspicion once aroused, the diagnosis of phthisis is 
probably ere long arrived at. 

Or, again, it may be recognised that the patient is ill and suflering from a 
more or less marked hectic fever, but this is referred to some other febrile disease, 
for example, to disease of a joint, suppuration somewhere, or oven typhoid fever. 

Where some disease of this kind is actually present, c.^., a suppurating joint, 
it may be a matter of the greatest practical difficulty to determine what the exact 
condition of the lungs is. 

It would be better to describe such cases as doubtful, ill-deceloped, or insidious 
rather than latent phthisis, for the phthisis does not lie hid, it is only not 
recognised. 

The term latent phthisis would then be reserved for the cases in which 
symptoms are absent. 

In this category, even when so defined, there are four distinct groups of cases. 

1. That, in which old and unsuspected tubercular lesions are found on 2 ^ost~ 
mortem examination, in persons ^vho have been regarded as healthy all their lives 
and have died of other causes. Reference has already been made to the great 
frequency with which such lesions are found post-mortem in apparently healthy 
persons. 

2. That, in which in apparently healthy persons profuse haemoptysis occurs, 
or pneumothorax develops, without apparent cause. These cases are found, 
almost without exception, to be of tubercular origin. 

3. That, which in former times was described as “phthisis ab haemoptoe,** ^.e., 
where profuse unexpected hceniorrhagc marked the commencement of acute 
phthisis. In most of these the lesions were cither so small or deep-seated that 
they could not yield physical signs sufficient to establish the diagnosis with 
certainty. 

4. There remains one other small but interesting group in which the mischief 
is so extensive that diagnosis by the physical signs is perfectly easy, and yet there 
is little and sometimes nothing in the general health or history to indicate that 
extensive disease is present. Most of these cases belong to the category of 
chronic excavation, an<l examples have been already given under that head. 


COMPLICATIONS OF PHTHISIS. 

Many of the so-called complications of phthisis hardly deserve the name, for 
they are no more than exaggerations of the jprdinary symptoms of the disease, 
e.g., haemoptysis, dry pleurisy, and bronchitis. ' 

Others, again, though closely connected with the disease^ are not such common 
incidents in it, and tJierefore deserve to be spoken of as complications, e,g,, 
pleuritic effusion and pneumothorax. 

Another group is formed by those affections which are the Consequence of 
secondary tuberculosis in other organs, produced either by local extension to 
neighbouring parts by direct infection, as in the case of the intestines or larynx, 
or by general dissemination. 

To anotlier group belong such affections as aneemia, thrombosis, general 
dropsy, and amyloid disease, affections not peculiar to phthisis, but the 
consequence of the cachexia caused by it. Besides all these affections, phthisis 
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may be associated independently or accidentally with any other disease, e,g,^ 
pneumonia, gangrene of the lungs, nephritis, diabetes, etc. 

Most of these affections have been already sufficiently dealt with, and 
require no further reference here. A few, however, remain which deserve 
further notice, either because of their intrinsic interest or because of the 
influence they exercise upon the course of the disease, e.g., pleuritic effusion, 
pneumothorax, gangrene of the lung, laryngitis, tubercular meningitis, tuber- 
cular peritonitis, general tuberculosis, tubercular ulceration of the bowel, and 
fistula. 

f^ncuinothorax is a very grave complication, but fortunately not very 
common. The statistics as to its frequency vary a good deal from 1 up to 10 
per cent. 

Among fatal cases of phthisis my own figures yield a pereeiitage. of 5 ; those of Weil give 
4 ; and those of King-Chambers 3 *7 .per cent. On the other hand, in fully 90 per cent, of all 
oases of pneumothorax the cause is found to he phthisis. 

Pneumothorax in phthisis usually sets in with very severe symptoms, and 
leads rapidly to death. 

Thus of 39 cases 2 died within 1 hour. 

,, ,, 10 ,, 24 hours. 

„ „ 18 „ 7 days. 

„ „ 21 „ 14 days. 

,, „ 27 ,, 1 month. 

In other woids, 54 per cent, died within a fortnight, and 70 per cent, within the mouth. 
Weil’s figures yield a mortality of 26 per cent, for the first week, and 50 per cent, for the month. 

In most cases death is caused by a more or less rapidly increasing suffoca- 
tion, but in a few instances it occurs at once from shock, and in others more 
gradually from exhaustion or from the effects of pleuritic effusion. 

Generally the pneumothorax leads to efl'usion, which is purulent or sero- 
purulcnt in 2 cases out of 3, but in the third is serous. When serous, the fluid 
may be absorbed in the usual way, and recovery take place in time ; but with 
purulent efl'usion life is rarely prolonged. 

In a young woman of 23, with acute phthisis, left pneumothorax developed witliout cause or 
•other symptoms, except a fall of tempemture of 6*8 degrees. It was not until the next day 
that dyspnoea began to develop, and forty-eight hours later it became urgent, so that paniccntesis 
was necessary. Besides the air, a small amount of sero-purulent fluid was obtained. Three days 
later }3aracentesis was again performed in the expectation of obtaining more fluid, but only a few 
ounces were diuwii off. A fortnight later a small suppurating spot appeared in the skin in tlie 
seat of the puncture. Tliis was thought to be due to a pointing empyema, and two days later it 
was incised. Immediately the skin was cut the j)atiput died suddenly from shock.® The 

C t-mortem showed the presence of a pointing empyema ; the lung was collapsed and could not 
distended owing to adhesions, but the jierforation was closed. 

It has been generally accepted, that to treat these cases of pyo-pneumothorax 
by incision is to shorten their life. I do not accept this view. On the contrary, 
1 believe that if these cases were treated by early incision the results would be 
■more favourable than if they were left alone. I am, at any rate, able to quote 
some cases of success (cf, Pyo-pneumothorax). 

In a few cases no effusion forms at all; the air is then readily absorbed 
and recovery is complete. This ^may occur even in rapid phthisis, and 1 have 
seen a patient recover completely from pneumothorax within a fortnight, 
though she was at the time dying of phthisis, and actually did die of it a 
week later. 
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The most remarkable case of this kind in my own experience is the following : — A youi^ man^. 
a^d 32, had been . under my care with phthisis of about six months’ duration. Ho was 
admitted into the hospital, and a month later suddenly doveloT)ed pneumothorax on the left side, 
fo^ which he required tap])ing four times within two or three days. The temperature, which had 
previously been hectic, and had at times reached 104“ (the avemge maximum, however, being 102“), 
immediately fell on the occuiTence of pneumothomx, and from that time rarely rose more than a 

e )int or two above the normal. No fluid formed, but the air was not absorbed, and two months 
ter, when the patient left the hospital, the air was still present and the organ displaced to as 
fi^t an extent as at first. The {latient is believed to have continued in staJbu quo for some time 
longer, and was then lost to observation. 


Latent jmenmotlwvcuc . — The onset of pneumothorax in phthisis is generally 
marked, as would be expected, by severe ami urgent symptoms ; but strange as 
it may seem, there are cases in which it may develop without any symptoms at 
all, and be discovered, as it wore, by accident. This form has been well described 
by the term latent pneumothorax^ 


I remember a young woman confined to bed with extensive and rapidly-advancing phthisis,, 
who was found one morning to liavo pneumothorax, which must have developed during tbs' 

S receding night, and absolutely without any symptoms. It was discovered only accidentally^* 
uiing the ordinary routine examination of the chest, by tlic displacement of the heart and 
other organs. Subsequently 80 ounces of pus were removed, but there wore throughout no 
special symptoms at any time which pointed to the existence of pyo-pneumotliorax. Influenced 
by the dominant teaching, I did not venture to have the side opened, as 1 should now, and 
the patient soon afterwards died. 

Latent pneumothorax is, of course, much less likely to be mot with when* 
the phthisis is advanced. Most of the instances of it occur in early, or what 
may bo called latent or unsuspected phthisis, for even when pneumothorax 
occurs in the apparently healthy, the cause proves generally to be a definite,, 
though unsuspected, tubercular lesion. 

The treatment of pneumothorax is fully dealt with elsewhere. All that is> 
necessary to say here is that if the symptoms are urgent, the air must be let 
' out as often as necessary by repeated paracentesis, but it is well to let the lung re- 
main collapsed for a time if possible^ in order to give the perforation time to close, 
as it often readily does. When effusion forms, it must be dealt with on general 
principles, according to the amount and nature of the fluid. Serum, as stated, 
is sometimes spontaneously absorbed. Pus, however, will probably require to 
be removed, and, as I have stated, the objections to free incision are not so 
great as is commonly believed, unless operation is postponed for so long as to 
be useless. 

In any case where paracentesis is necessary, the aspirator, if employed at 
all, must be i,ised with the greatest caution. It is a dangerous instrument in. 
these ctises, for if much suction is used the perforation may be easily re-opened, 
or a fresh one made. 


Pleuritic efTusion, occurring in the couppe of phthisis, may be serous, puru- 
lent, or hwmorrhagic. 

HiBmori'hagic effusion is, of course, the most rare ; the amount of blood is 
usually small, so that the effusion is little more than serum® slightly stained with 
blood. If the blood be in any quantity, it is more likely that the^-cause is cancer 
rather than tubercle. When an effusion occurs in the course of known phthisis, 
the presence of a small quantity of blood in it is of little significance. Its im- 
portance is rather in those cases where what seems to be a simple pleurisy turns 
out to be htemorrhagic, for although in a simple acute pleurisy the fluid may be 
son^etimes blood-stained, in the majority of instances such a pleurisy proves to 
be of tubercular origin, and, therefore, the presence of blood becomes of diagnostic; 
Vatue 
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Serom effusion, if in small amount, exercises but little influence on the course 
of phthisis, and may spontaneously disappear as it came, and sometimes with 
remarkable and unexpected rapidity. If in large amount it aggravates the 
symptoms seriously, and may require speedy removal. Still, even large efiusions 
may run a favourable course and bo completely recovered from. 

As to the effect of serous effusion upon the course of phthisis opinions have 
differed widely. Thus Louis stated that its influence was unfavourable. This 
was also Walshe’s opinion, and my own experience leads me to. the same con- 
clusion. Flint regards it as without influence altogether. It has even been 
supposed to check the progress of the disease in the compressed lung, as w’ell 
as to check and control haemorrhage ; 1 believe that this theory is unsound, and I 
have no doubt, if allowed to influence practice so far as to prevent the removal 
of a large and persistent serous effusion, that it is mischievous. It is true that 
sometimes the effusion seems to have no effect on the phthisis at all, or that 
the patient may even improve for the time, but, on the other hand, I have on 
many occasions seen phthisis make very active progress after the effusion, 
and, I have thought, in consequence of it. 

Serous effusions in phthisis should be treated on general principles, and the 
indication for paracentesis are the same as in the non-phthisical cases. 

Empyema is always a very grave complication, for it materially shortens 
life, but fortunately it is not common. 

It must be treated on general principles. Though empyemata are sometimes 
cured by paracentesis only, this is rare in phthisis, unless the empyema be 
localised, and then there is no strong objection to free incision. If the empyema 
be a large one, it has long been taught that free incision should be avoided as 
only likely to accelerate the inevitable end. T do not agree with this, and, as 
in pneumothorax, I believe the results would be more favourable if operation wore 
not so loug deferred. 

Gang^rene of the lung* is rare in phthisis. It is no necessary part of the 
disease, and is due to accidental contamination with putrefactive organisms. 
Keference has already been made to the fact that phthisis is very often a mixed 
disease, and that the lung may become infected with other organisms than those 
of tubercle, for instance, , those of pneumonia or suppuration as well as of 
gangrene. That a phthisical lung would offer a suitable nidus for such in- 
fections, might bo a jyriori expected, and that gangrene and phthisis arc not 
more frequently associated is somewhat remarkable. 

The symptoms of gangrene are fmtor and foetid sputum, but these are not 
sufficient for the diagnosis, as they may be equally due to foetid decomposition 
of the contents of cavities or to foetid empyema. In such cases the diagnosis 
would turn most probably upon the general condition of the patient, fot the 
mere foetid decomposition of the contents pf cavities is often unattended with 
any change in the general condition, and the fu3tor may be even temporary and 
transient. With gangrene of the lung the patient passes into a low depressed 
septic state, and quicj^ly dies of asthenia. 

Gangrene in phthisis is rare. In 200 consecutive post-mortem examinations 
in phthisis I cKd not meet with a single instance of gangrene. Many authors 
place the percentage below 1. Wilson Fox’s much higher })ercentage, I think, 

must have been accidental. 

• 

Aphonia is not uncommon, especially in women, and is due to the common 
causes. The patients speak in a whisper; the voice is lost, but is not hoarse as 
in laryngitis, and it comes and goes at random. The cords are white, but do 
not approximate on phonatiop. , • * 
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Paralysis of the vocal cords, from pressure upon the recurrent laryngeal nerve 
by enlarged glands within the thorax, has been given as a cause of laryngeal 
trouble in phthisis. Such conditions are rare, and the paralysis thus produced 
affects one cord only. This may J)g unattended with any alteration in the 
voice, and be diagnosable only by the laryngoscope. 

Laryngitis. — Hoarseness is due in most cases to laryngitis. Phthisical 
patients are subject, like other persons, to the ordinary forms of laryngitis, but if 
the lioarseness be persistent the presumption is in favour of tubercular disease, 
and laryngeal examination usually proves the presumption correct. 

Tuhercular laryngitis occurs in two forms — that of extensive infiltration and 
of ulceration, and usually the two are combined. 

The symptoms are hoarseness, cough, expectoration, pain, difficulty on 
swallowing, and, if there be much infiltration, stridor and dyspnoea. 

The hoarseness may be of every degree up to complete loss of voice. 

Cough is always troublesome, and, like the voice, is hoarse. It may 
be paroxysmal, and attended with pain and soreness referred to the larynx. 

Pain is often felt on coughing, and sometimes on swallowing, but only when 
the parts about the glottis or epiglottis are involved. 

Tenderness over the larynx is rarely present, unless there be inflammation 
about it or the cartilages be involved. 

Expectoration is scanty, the chief part coming not from the larynx but from 
the lungs. It may be blood-stained, but copious hemorrhage from the larynx, 
though recorded, is extremely rare. 

Difficulty on swallowing is most likely due to ulceration round the glottis or 
in connection with the arytenoid cartilages or epiglottis. Sometimes the pain 
on swallowing is so severe that it interferes with the taking of food, and may 
then require the use of cocain. 

Stridor and laryngeal dyspnoea are on the whole rare. They are due to two 
causes; the one being great infiltration and swelling round the glottis; the 
other fixation of the cords in the mesial position owing to adhesions in the 
arytenoid joints. 

In spite of the amount of infiltration which occurs in tubercular laryngitis, 
stenosis is not nearly so common as in syphilis. 

When stenosis is present, dyspnoea may become very suddenly urgent, and 
require immediate tracheotomy. Kidd’s ^ statistics yield only 0*1 per cent., ^.e., 

4 instances in 4000 cases. 

The relative frequency of the different symptoms is thus given by Morell ■ 
Mackenzie ; 

Hoarseness, 

” Dysphagia, 

Aphonia, 

Stridor, 

Tracheotomy, . 

Tubercular disease of the larynx is, almost without exception, found 
associated with tubercular disease of the lung, and secondary to«it. Even in a 
case of primary laryngeal tuberculosis of the larynx, if ulceration occurred, the 
lungs could hardly fail to become involved, so that laryngeal phthisis, in the 
strict sense of the term, can hardly be said to exist, and in the ordinary sense of 
the term it means no more than that the case of phthisis has well-marked 
laryngeal symptoms. 


30*3 „ 

24*6 „ 




^ Lancet, 1888, ^ 618. 
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The freqnenaf of laryngeal tnborculosia in phthisis is variously stated. Thus. 
Heinze places the percentage as^ high as 33, while Lebert does not put it higher 
than 8. So far as symptoms are concerned, I think Lebert’s statement is nearest 
to the truth, for in many cases of phthisis, signs of tubercle, and even of 
ulceration in the larynx, are found when there has been no evidence of its 
presence during life. 

Though most common at the time of life when phthisis is most j)revaleiit, laiyngcal ulcera- 
tion may occur at any age, and instances are recorded^ very early in life, at the ages of 
8, 4, 7, and 8 years, and even in infants of 11, 12, and 18 months. Among adults it is 
more frequent in males than females in the proportion of 3 to 2. 

The effect of tubercular laryngitis upon the course and duration of phthisis 
is variously stated by different authorities. Thus Morell Mackenzie seenm to say 
that it has no special effect, and quotes many instances of long duration, and 
even some of cure. But I think Lebert’s statement is true, at any rate of those 
cases in which definite symptoms have been produced by it, viz., that it is likely 
to prove fatal in from six to twelve months. But it has boon already stated 
that slight degrees of ulceration may exist without any marked symptoms at all. 
Speaking generally, tubercular laryngitis, when it is at all marked, materially 
shortens life, and greatly increases its misery. It is therefore rightly regarded 
as a very grave complication. 

Acute miliary tuberculosis. — Acute general miliary tuherculods is not a. 
common complication of phthisis, but when it occurs it is invariably fatal. It 
is more often found in phthisis post-mortem than diagnosed during life. 

lu my own series of fatal cases it occurred in 2*6 per cent. 

Tubercular meningitis may either develop alone, or as a part of general 
tuberculosis. 

In my sciics of fatal cases it was met with alone in 1*5 per cent., and in 1 per cent, more as 
a part of general tuberculosis. 

• Acute pulmonary tuberculosis.— -It is in the lung itself that acute 
miliary tuberculosis is most frequently found, and it is not rarely the actual 
cause of death. In general tuberculosis the lungs are, of course, involved, as 
the other organs are, and they are usually the chief seat of lesion ; but they may 
also be the only organs in which recent tubercle occurs, and in some instances are 
found so stuffed with recent granulations that hardly any part remains free. 

Tubercular ulceration of the bowel may exist to a high degree without 
symptoms, and the ordinary symptoms, viz., diarrhoea and pain, may exist without 
ulceratiou, so that the diagnosis is not easy. It may lead to other complications, 
e.^., matting together of the intestines and its results, acute or chronic tubencular 
peritonitis, or to perforation with diffuse or localised suppuration. 

Acute tubercular peritonitis is extremely rare in the course of phthisis, 
unless it occur as a pjgrt of general tuberculosis. Chronic tubercular peritonitis 
also is far from cosimon as the result of phthisis. In many cases it is 
antecedent to the phthisis and the probable cause of it. 

Acute, simple or suppurative peritonitis is almost invariably secondary to 
lesions within the abdomen, e.^., intestinal ulceration or perforation. 

Perforation of the intestines is rare. Its frequency is probably less than 
1 per cent. The usual seat of perforation is the small intestine, but it may be 
found in the caecum, rectum, colon, or vermiform appendix. 

^ Barthez and Billiet, Mai. d. enfarUs, vol. iiL Flint, Phthisis , p. 128. Cf, Wilson Fox 
p. 817. 
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Fistula. — Phthisical persons are liable to fistula equally with those who are 
not phthisical, and therefore we should expect to find the two affections accidentally 
associated together in a certain number of cases ; but as tubercular disease of 
the rectum may now and then end in fistula, the percentage liability to fistula 
would be somewhat increased. How great this increase is it is difficult to 
determine, but it cannot be much; for though Allingham’s figures show the 
presence of phthisis in 13 out of every 100 of his cases of fistula, the statistics 
of phthisis yield a very much smaller percentage, and this percentage, it 
must be remembered, includes fistula of simple, as well as tubercular, origin. 

Tims Spillman places the percentage as low as 2. Sir Douglas Powell places its frequency at 
something under 5 per cent., and the combined figures given by Wilson Fox yield a percentage 
considerably under 1. In my own 326 post-vvorlema of plithisis there was not a single instance 
of fistula, and 1 think the cxpeilcnce of tlio bedside would haidly place the frequency of fistula 
in phthisis appreciably above that of fistula in other sick persons. 

The practical conclusion to be drawn, then, is this, that even in phthisis 
fistula is most likely to be of simple origin, and inasmuch as the tubercular 
cases are associated with tubercular ulceration of the rectum — and this can 
generally be detected by digital examination — the cases unsuitable for operation 
can usually be eliminated. This being done, the ordinary operative measures 
may be undertaken with almost the ordinary pi'ospects of success unless the 
general condition of the patient gives some contra-indication. These a priori 
considerations are borne out practical experience, and Allingharii ^ states that 
he does not consider phthisis, as such, incompatible with successful operation, if 
the general health and other conditions of the patient are not unfavourable. 
To this it may be added that there is always a risk in a phthisical patient of a 
simple fistula becoming tubercular by secondary infection, and this would bo 
another argument in favour of early operation. 

Amyloid disease, which is rapidly becoming a rare disease in general, is now 
most commonly seen as the result of phthisis, but its percentage in phthisis is not 
high, not being above 6 per cent, of fatal cases. In most of these it is discovered 
only on post-mortem examination, having given no signs of its presence during 
life. The diagnosis of amyloid disease depends (1) upon the history or signs of 
some disease capable of exciting it, e,g,, prolonged suppuration, phthisis and 
syphilis ; of these phthisis is the most frequent cause : (2) upon the evidence 
of the affection of other organs, e,g,^ enlargement of the liver and spleen, • 
allnimiiiuria or dropsy, and clironic diairhoea. The diagnosis during life is far 
from easy in any case, and is often impossible. 

With the removal of the exciting cause, it is possible that the amyloid change 
may disappear; so it is conceivable that amyloid disease may resolve in cases of 
phthisis which have become chronic or stationary, but I do not know of any 
conclusive instance of such recovery being recorded. 

When the symptoms seem sufficient to jus^tify the diagnosis of amyloid disease, 
the duration of life is likely to be short. ^ 

The last group of complications consists of affectiens which are not 
peculiar to phthisis, but occur in the later stages of many other exhausting 
und chronic diseases, viz., profound asthenia, dropsy, thrombosis, %tc. 

Dropsy^ if not consequent on amyloid disease, is in most cases due to cardiac 
failure. It rarely passes beyond the legs, or reaches that extreme degree so 
frequent in morbus cordis. It is a bad sign when associated with an advanced 
case of phthisis, and foreshadows an early fatal termination. In slighter cases 
it .may be a transient symptom only. 

* ^ DU, of Rectum, Gf, Herbert Allingham^ i?nY. Med* Jour*^ 1890, April 13. 
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Thro’Mosis develops, with but few exceptions, in the large veins of the l#g, 
and, as a rule, in patients who are confined to bed. It is not altogether un- 
<$ommon, but, though a late symptom, does not necessarily shorten life. 

Bed-wres form only late in the disease and in bed-ridden patients. They are, 
for the most part, avoidable complications, and result from want of proper care 
and attention ; if neglected, they may be the cause of death. 

Miscellaneous Complications. — I have seen a patient with loss of power in his left arm, 
which was obviously a pressure palsy ^ the result of his constantly lying on that side ; and, of* 
•coui'se, osdema from pressure on the veins is far from uncommon. 

Another complication may be mentioned here, uncommon but not altogether rare, which often 
•causes gi'eat difficulty in diagnosis. I refer to superficial abscesses in the chest.- walls. I have 
seen several instances of this, and in most the diagnosis from pointing empyema was not easy. 
They come without obvious cause, and, as a rule, without pain, and are often discovered by 
accident as it were, that is to say, only after they have reached a certain size. For the most 
rart they are small ; the largest I have seen was not bigger than a hen’s egg. They are soft and 
fluctuating almost from the first, without heat, and at first without superficial redness of the 
skin. Their usual seat is in the lower axillary region, but they may occur in front or at the * 
back, but always, I think, in the lower part of the chest. When incised, they yield a small 
amount of curdy pus, and though they rapidly contract, leave a troublesome fistula, which runs 
the ordinary coui'se of a tubercular fisteila. The abscesses are no doubt tubercular. When the 
skin becomes red and the spot tender, especially if there be physical signs in the chest near, the 
diagnosis is obviously difficult ; but in most cases the course |>roves the abscess to be unconnected 
with the chest. There may be more than one. A man of 2.5, with phthisis of both upper lobes, 
had tw'o in unusual places, one ut the lower end of the manubi'ium sterni, and another under the 
nipple, both on the right side.* 

THE RELATION OF PHTHISIS TO OTHER DISEASES. 

Phthisis being so common a disease, will, of course, be sometimes associated 
incidentally wdth other affections. Whether, as regards any given disease, the 
frequency of association exceeds that due to accidental coincidence cannot, as yet, 
be determined by figures, and remains a matter of speculation. 

Much of the interest in this question rested, in times past, upon the belief 
that phthisis depended upon a peculiar modification of inflammation or upon 
vicious niitritioii. Now that phthisis is knowm to be a germ disease, the influence 
of any given disease associated with it will depend upon the extent by which it 
may diminish the constitutional resistance offered by the patient to the attack 
of the bacillus. Indirectly any illness will also increase the actual risk of infec- 
tion, the invalids being coiiflned within doors or in hospital wards, and fed largely 
upon milk, possibly from contaminated sources. 

The relation of phthisis to tubercular disease elsewhere has been already 
referred to, and it has been seen that Louis’ law holds good, at any rate for the 
adult, viz,, that with tubercle elsewhere, if any other part of the body b'epome 
' affected, the lungs hardly ever escape. Thus the relation of phthisis to •t\ibor-‘ 
cular lymphatic, glands, caries of the bones and joints, etc., need not be further 
considered, except to state that these affections show the tendency which tubercle 
has to remain a local disease for a long time, if not for life. But they also show 
that tubercle anywhere is a constant source of danger, and that very trifling 
causes may excite either a fresh outbreak of the disease locally or the infection 
of other part& of the body. 

Tuberculosis following injury. — In this respect it is interesting to bear in 
mind the numerous instances recorded in which a slight injury or operation has 
been followed by tuberculosis. 

Many cases have been recoi*ded in connection with the testicle, spine, and joints in which an 
Injuiy has ajiparently been the starting point, and even tubercular meningitis has some-# ' 
tunes appeared to follow a blow or fall on the head. ^ . 
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*' In the case of the lung, so many instances are now on record that the sequence of events- 
cannot be denied. 

The cases fall into two groups — 

(ij That in wliich the ])aiient was already phthisical before the injury, and 

(ii) That in wliich ho was apparently healthy. 

In the former group all that the injury did was to start the disease into fresh activity, and 
it is to this group that the majority of recorded cases belong. Even in the latter group, in 
some of the cases, post-mortem examination proved the existence of lesion antecedent to the 
injury, and in them the injury had caused an unusual amount of hsemoptysis, wdiicih of itself 
.rendered the existence of some old lesion probable. In a case quotca by Fagge (p. 993), 
although phthisis appeared to follow the injury, and the lesion produced by it was tubercular,, 
still the piitieiit had chronic phthisical lesions in both apices. 

In the residue of cases in which, as far as could bo judged, the patient was healthy till the 
injury, and became phthisical after, it is clear that the lesion produced by the injury on the lung 
must have become infected with tuberle bacilli, and they must have been cither introduced 
^ from without by the air inspired, or have been present in the body, perhaps in the blood, the 
lesion determining, as in other cases, the seat of deveh)pment. 

The two most important contributions on this subject are Lebert’s article and a paper by 
. Mendelssohn, partly bibliographic and partly clinical, in the Archiv filr klin. Medicine vol. x. 

In discussing the relation between phthisis and any other disease, we may 
consider — 

1. The effect of the disease in question upon persons presumably not pre* 

viously tubercular, in rendering them more susceptible to phthisis. 
Diabetes mellitus, for instance, appears to have such an influence. 

2. The effect of the disease in question upon pre-existing phthisis. Thus 

influenza not only predisposes to phthisis, but, when occurring in persons 
already phthisical, seems to rouse it into fresh activity. 

3. The effect of phthisis upon the disease in question. 

Theoretically any local disease of the respiratory organs might predispose 
to phthisis, either by virtue of the diminished tissue resistance caused by the disease, 
or because of the interference the disease produces with the normal respiratory 
functions, by which the invasion of the lung by the germs is favoured, or their 
expulsion rendered more difficult. In this way abrasion or ulceration of surface 
would favour infection, while pleurisy, or any other affection of the lung which 
impaired the movements of the chest, would render expulsion more difficult. 

There are three affections of the respiratory organs which deserve especial 
consideration, viz., pneumonia, bronchitis, and pleurisy. 

Croupous Pneumonia. — There is no evidence to show that croupous 
pneumonia renders the patient in any way more susceptible to phthisis. In 100 
consecutive cases of acute pneumonia which where not fatal, none showed signs 
of tubercle in the lung, and, in the same way, of 100 consecutive post-mortem 
cases, there was not a single instance among them of recent tuberculosis. 

* WViere pneumonia occurs in- the course of phthisis, the danger of the attack 
is, of course, greater, but it frequently runs its ordinary course and ends in 
recovery, while some patients even have sevel^l attacks, the phthisis meanwhile 
running its own course unaffected for good or ill. ^ 

The cases in which what appeared at first to be an ordinary attack of acute 
pneumonia, ends in phthisis, admit of two interpretations ; 

1. Either that the acute pneumonia ended in phthisis, z.e., that it led to or 
caused the tuberculosis \ 

' 2. Or that the pneumonia was tubercular from the commencement. 

The first explanation is very difficult of proof, and the probabilities are all 
strongly in favour, of the second. There are certainly cases of phthisis which 
begin so acutely and with so much inflammatory consolidation as to resemble 
acute pneumonia ; but as % rule they present peculiarities from the beginning. 
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the temperature being more oscillating and the duration of the fever longer. 
Microscopical examination of the tubercular lungs has shown that tubercle can 
excite any degree of inflammation, even to the production of a fibrinous exudation, 
indistinguishable from acute pneumonia. 

The probabilities are therefore all in favour of the view, that in those cases, 
ill which phthisis has apparently commenced as croupous pneumonia, the 
pneumonia has been tubercular from the onset. 

Broncho-pneumonia. — The difficulties of determining the relation of simple 
broncho -pneumonia to phthisis arc still greater, for it is just this form of patchy 
consolidation which is ordinarily produced by tubercle. In the adult bronclio- 
pneumonia is almost invariably tubercular, but in children often not, as far as 
can be judged, though the difficulties of diagnosis, except from the course the 
case runs, may be very grcfit. 

Bronchitis. — ^Bronchitis and phthisis, being both of them such very common 
diseases, must of necessity be not infrequently associated, yet we have no evi- 
dence that bronchitis ends in phthisis as often as wo might expect. Indeed, we 
seem almost justified in drawing the opposite conclusion, viz., that bronchitis is 
in some respect antagonistic to phthisis. If this be so, the explanation may bo 
that the profuse secretion in the tubes entangles the tubercle bacilli introduced 
with the air, and thus prevents their gaining access to the lungs. When phthisis, 
does follow bronchitis, it is, as a rule, only in the chronic and long-standing cases 
in which the bronchitis has produced secondary changes in the lung, such as 
bronchiectasis or fibrosis. 

The relation of acute bronchitis to tuberculosis is much more difficult to 
settle. It is usually impossible to say, in any case in which phthisis has appeared 
to follow bronchitis, that the bronchitis was not itself of tubercular origin. For 
acute general bronchitis may be the earliest evidence of acute tuberculosis of the 
lung, while a localised bronchitis is almost always evidence of some local lesion, 
and that lesion is most likely to be tubercular, especially if it occur at the apex. 

If bronchitis occur in a phthisical patient, it of course aggravates the 
danger, and may, in an advanced case, be the cause of death, and if it often recur, 
it seems to accelerate the disease. 

Pleurisy. — Pleurisy is in some cases no doubt simple, i.c., not tubercular, 
and not leading to phthisis ; yet, on the other hand, many of the cases which 
have appeared to be simple and to have completely recovered, turn out to be 
tubercular, even though they do not lead to phthisis ; lastly, pleurisy may bo 
the first sign of a commencing tuberculosis of the lung. The difficulties, there- 
fore, are chiefly those of diagnosis and are often insuperable. 

So long as a dry pleurisy is limited to the axillary region, or to the base of 
one lung, it is probably of non-tubercular origin ; if it bo localised over the 
upper lobe, it is almost certainly tubercular ; and if general, i,e,, involving the 
whole of the side, both upper and lower parts, it is in all probability tubercular. 
Again, if dry pleurisy occur on both sides, even if it be at the base only, it is 
almost certainly seedhdary to the same lesion affecting both sides, and that lesion 
will in most cases prove to be tubercular. 

On the other hand, we know that phthisis is very likely to cause pleurisy ; in 
fact it generally docs, for in a case of advancing phthisis, the lymphatic tissues 
beneath the pleura are the favourite scats of the secondary tuberculosis, and 
this may excite any degree of inflammation in the pleura, exudative or not. 
Usually the pleurisy is non-exudative, and leads to fibroid thickening, with 
obliteration of the cavity. It spreads, as a rule, slowly from the neighbourhood 
of the phthisical lesions in the lung, and hence it is that dry pleurisy of the upper * 
lobe is so suggestive of its nature. , • 
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If effusion occur, the fluid may be serous, sero-purulent or purulent. If, iu 
a case not obviously phthisical, a serous effusion develop with great rapidity, 
and the fluid, when drawn off spontaneously, coagulate or be blood-stained, it is 
very likely to prove to be due to tubercle and end in phthisis ; and, strange as it 
may seem, this probability is increased, if the eflusion also disappear with 
unusual rapidity after tapping. 

Dry pleurisy does not materially affect the prognosis of phthisis. Patients 
suffering from it may completely recover, and if it leads to adhesion, this is, as 
far as it goes, a conservative process, and diminishes the risk of pneumothorax. 
Serous effusion, in the same way, may completely resolve and not recur. 
Empyema, however, in. phthisis is always a very grave complication. 

The opinion that pleuritic effusion cheeks the progress of phthisis is, 1 
believe, based more upon theory than observation. I have seen phthisis aj)pa- 
rcntly stationary while the effusion lasted, and progress after its removal or 
disappeamnee ; but, on the other hand, I have more frequently seen it continue 
to advance uninterruptedly, or even at an increased rate, so that it is clear 
no rule can be laid down. If there be any truth in the theory at all, it is but 
a partial truth, and if applied in practice, is more likely to do wrong than right. 

Haemoptysis (Phthins ah Hm7n02)tde). — A person apparently in good 
health may be suddenly attacked with haemoptysis, immediately after which 
phthisis becomes manifest and runs its usual course. This represents a distinct 
clinical group of cases, which have been described by the term phthisis ah hwmoptoej 
it being assumed that the patient became phthisical because of the haemoptysis. 

This theory rests upon three assumptions : 

1. That the patient was really perfectly healthy before the haemoptysis. 

% That, as necessarily follows, the bleeding came from a previously healthy 
lung. 

.3. That blood in the lung is of itself capable of causing phthisis. 

If these assumptions can be shown to be untrue, the theory fails. 

The evidence that blood, as such, is incapable of producing phthisis is over- 
whelming. Contusions, lacerations, wounds of the lung of every kind, show 
that blo(^ may be freely effused into the lung and yet be completely absorbed, 
and produce no lesion whatever, and if any lesion result it is some form of 
ordinary inflammation which runs its usual course and does not end in phthisis. 
Blood is, as a matter of fact, as readily absorbed from the lung as water, and is 
no more likely than water, if pure, to produce lesions of any kind. 

Even in phthisis itself the hsemoptysis seems often to do good rather than 
harm; the blood is, at any rate, readily absorbed. When the haemoptysis is 
profuse, the blood rarely clots in the lung, and, when it does, forms the ordinary 
kind of clot w'hicli is after a time expectorated, and does not, as has been 
asserted, caseate. There are a few instances in which a recent clot has been 
found to be infiltrated with tubercle bacilli,^, but none in which the clot has 
been shown to become caseous. 

We cannot, therefore, avoid the conclusion that blood asisuch cannot produce 
phthisis. 0 

Nor is the second assumption true, that free haemoptysis can occur in a 
healthy person from a healthy lung, with the rare exceptions in wliich bronchial, 
haemorrhage follows violent expiratory efforts or straining. Eor it is proved 
beyond question, first that the bleeding is due to gross lesions of large vessels in 
.a chronic cavity in the lung ; secondly, that such chronic cavities may exist 
without any evidence of their presence, so that the person would be regarded 
. as p^ifoctly healthy ; and lastly, that these cavities may be quite undiagnosable 
by physical examination. ^ 



The proof of each of these statements is given in the section on 
Haemoptysis. 

It follows, therefore, that we are in a position to deny every one of the 
assumptions upon which the theory of phthisis ab haemoptde rests, and the theory, 
must therefore fall. . 

Even on its own merits the theory is unsatisfactory, for when the blood is 
effused, even if it come from a lesion in the apex, it gravitates to the base, and 
often yields evidence by physical signs of its presence there ; yet when phthisis 
develops after haemoptysis, it shows itself in its usual place, viz., at the apex and 
not at the base. 

The facts are, therefore, in direct opposition to the theory of phthisis ab 
haemoptde. On the contrary, the haemoptysis, so far from producing the phthisis, 
is itself evidence of the pre-existence of tubercular disease. That phthisis does 
not more frequently follow, or progress more rapidly after, haemoptysis, is to be 
explained by the fact that the haemorrhage comes from a chronic cavity, in which 
the tubercular process may be no longer active, and in which, sometimes, tubercle 
bacilli are no longer to be found. When phthisis does follow haemop^sis, it is 
due not to the blood, but to thoi tubercle bacilli, which have been carried by the 
blood out of the cavity whence the bleeding came, and so disseminated through- 
out the lung. 

Syphilis. — There is certainly no special liability to phthisis among syphilitic 
persons. Chronic syphilis, like chronic tuberculosis, may lead to fibroid change 
in the lung, and in an advanced stage there is nothing in the lesion by which its 
real nature can be determined. Gummata may occur in the lung, and may 
possibly break down, but I do not know of any conclusive case wliich has proved 
this to happen. In most cases syphilitic lesions in the lung are characteristic, 
and are not such as are likely to be confused with those of tubercle. It is, of 
course, impossible to say that there cannot be such a disease at all as syphilitic 
phthisis ; but it is, at any rate, certain that much of what has been called by that 
name is nothing but ordinary tubercular phthisis occurring in a syphilitic person ; 
and considering the frequency of the two diseases, the rare association of the two 
together is striking, and suggests an antagonism rather than a relationship 
between them. 

Morbus Cordis. — The theory that caseation depended upon defective 
blood-supply led to the belief that such diseases of the heart as were attended 
with pulmonary congestion would be antagonistic to phthisis. I think there can 
he no doubt that phthisis and morbus cordis are not as often associated as the 
frequency of the two diseases would lead us to expect, yet they occur together 
sufficiently often to show that there is no necessary antagonism between them.. 
Speaking generally, the association is met with in about 5 per cent, of all cases 
of phthisis. • 

My own cases yield 8 instances out of 200, i.e., 4 per cent. 

Kidd’s,^ 27 in 500, 2 .e.j 6*4 per cent. 

Osier’s, 12 in 21o, t.e., 6*6 per cent. 

Of the different 'forms of heart diseases, the association is rarest with mitral 
disease, especially mitral stenosis, and this is the more striking as mitral diseases 
are most frequent in early life, that is, at the period when phthisis is also most 
common. 

Of my own 8 oases, 3 had disease of both aortic and mitral valves ; 1 of the mitral 
only, and 2 of* the aortic only. In the other 2, pericarditis was the lesion, in one recent and 
in me other chronic. 

> St, Barth, Hosp, Bep,t zxiii. 28S. 



Mis ■ > ' Di^j^iss OF TftB OBOANs OF iiiffiSpreATioN. [Sec* 60r 

' Fagge stated that mitral stenosis was an almost complete bar to phthisis — the post-mortem - 
Kcordsof Guy’s supplying only 4 cases in the course of thirty years. Kidd’s cases give one 
instance only in 500 cases ; Walsham’s^ also one in 130 cases. 

Tubercular endocarditis has been described, but the observation requires conlfiTmation. 

In congenital diseases, on the other hand, the association is more frequent, so 
that pulmonary stenosis is said by some writers actually to favour phthisis. 
Lcbcrt states that 30 per cent, of the cases of pulmonary stenosis die with tuber- 
culosis of some form,, though not necessarily of the lungs only.^ 

In a similar way the pressure of an aneurysm upon the vessels at the root of 
the lung was supposed to predispose to phthisis. Statistics vary greatly, and the 
association is probably accidental, but it must be borne in mind that pressure on 
the vessels, whether by aneurysm or new-growth, may cause necrotic changes in 
the lung, which, though destructive, are not necessarily tubercular. 

Cancer. — The two diseases prevail at different periods of life — phthisis early, 
and cancer late, in life. In persona who die of cancer, old tubercular lesions are 
not uncommon, but do not occur with greater frequency than in persons of the 
same age dying of other diseases (41 per cent., K. Fowler). In a few instances 
recent tuberculosis bas been found. Lebert met with as many as 9 out of 
101 cases. He also showed that out of 79 mothers who died of cancer, 37 had 
tubercular children, and, again, that 75 per cent, of tubercular persons had 
cancerous antecedents. The explanation is probably this, that the persons 
inherit or transmit a condition of feeble tissue resistance, so that they fall easy 
victims to the attack of tubercle in the one case, or of cancer in the other, or 
may even possibly become affected with both. 

The statement, that it is commoner in cancer-cases to obtain a family history 
of tubercle rather than cancer, is but another way of stating the fact that tubercle 
is so much commoner a disease than cancer. 

Vaccination. — There can be no doubt that careless vaccination may lead to 
the inoculation of tubercle as it may of syphilis or erysipelas. It may be alsa 
assumed that vaccination from the arm of a child already tubercular is not 
without risk. 

Barthez and Killiet quote figures to show that the liability to tubercular 
affections is greater among vaccinated than among un vaccinated children, but 
they do not attribute it directly to vaccination. 

The probabilities are that all risk can be avoided by proper aseptic precau- 
tions, and that cases of infection with tubercle, as with other diseases, are due to 
the neglect of such precautions, so that the occurrence of tubercle after vaccina- 
tion is condemnation, not of vaccination, but of the vaccinator. 

Feeble Health. — There can be no doubt that feeble health predisposes to 
infection of all kinds by reducing the resistance of the body. In this way ansemia, 
and all affections which lead to it, such as chlorosis, chronic dyspepsia, 
exophthalmic goitre, rickets, etc., may lead to ^tubercular disease, but in many 
cases it may well bo that the ansemia has been not pre-tubercular, but the early 
signs of an already existing tuberculosis. 

So, again, where' the health has been impaired, as during convalescence from 
some acute illness, e.^., a fever, or by pregnancy and lactation, phthisis may 
, develop. 

/Specific Fevers. — After most of the specific fevers phthisis is rare, but 
there are three which stand in a closer relation to phthisis than the rest, viz., 
measles, typhoid fever and influenza. 

^ Brit. Med. Joum., Oct. 28, 1899. 

^ Wilson Fox, p. 932, gives « review of thf literature of the subject. . 
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The bronchitis and broncho-pneumonia which are such common 
complications end occasionally in phthisis. 

This occurs, according to Wilson Fox, in 4*4 per cent. (14 times in 314 cases). Barthez and 
Rilliet ^ give a percentage of 9, and others a still higher percentage. 

Typhoid Fever . — Typhoid fever may rouse up into fresh activity a pre-existing 
phthisis, and thus seem to cause it. This is, 1 believe, the more usual occur- 
rence. The percentage of cases in which phthisis follows typhoid is distinctly 
small, and phthisical patients seem to be, as Rokitansky stated, singularly little 
liable to typhoid. 

The difficulties of diagnosis, however, as between typhoid fever and phthisis 
are sometimes very great, and may be insuperable except by the course the 
case rbns. 

For, on the one hand, some cases of typhoid are associated with so much 
bronchitis, and oven purulent bronchorrhoea, that the real nature of the case is 
masked by the predominance of the chest symptoms. 

In a case under my care, acute bronchitis with a rise of temperature set in during the second 
week of convalescence from typhoid, and the question of acute phthisis was raised ; but the 
. attack proved to be only a relapse of typhoid. 

On the other hand, acute phthisis may set in with abdominal symptoms and 
so much fever, that the diagnosis of typhoid may be made. 

In a case of this kind the diagnosis had been made first of pneumonia, then, on account of 
the duration of the fever, it was thought to be typhoid ; it ultimately proved to be phthisis, 

• of which the patient shortly after died. 

Again, in those cases of protracted typhoid, which are usually explained as due 
to delayed cicatrization of the ulcers, the continued hectic state may lead to the 
diagnosis of tuberculosis. 

In a young man, for more than 4;hree months after the disappearance of all signs of typhoid, 
the temperature continued raised and of the hectic type, so that the diagnosis of tuberculosis 
seemed probable ; yet in the end recovery was complete, and no signs of tuboi'clc ever developed. 

When the tw'o diseases are associated together, they do not appear to have 
any special effect, either on the other. 

Influenza . — There seems to be no disease of this class which has so pronounced 
an effect upon existing phthisis as influenza. There is no evidence that it takes 
any part in producing phthisis, except in a general way as the result of the ill- 
health it leaves behind, but there can be no doubt that it frequently rouses into 
fresh activity phthisis which has become quiescent. Whether the patient has 
been previously tubercular or not, instances have been not uncommon during the 
recent epidemics in which the patient was either in good or fair health until the 
attack of influenza, but never well after it, and died before long with phthisis. 
Although some of these cases, after beginning acutely, become chronic, as a rule 
they run a rapid course. • 

A patient died of adute phthisis within three months from being in active work, and in 
perfect health, as was believed; his illness commencing with a not very severe attack of 
: influenza. 

. The diagnosis is in these cases sometimes very difficult, for influenza stands in ' 
close relation with pneumonia, and in some of these cases the pneumonia is 
rather of the broncho-pneumonic type, and attended with occasional hsemoptysis. 
The presumption may appear in such cases to be strongly in favour of phthisis, 
and yet with rest and care recovery is complete. 

* Of*, Wilson Fox, p. 642. 



, I met with an instance of this in the first year of the epidemic, in a young man who, after ar . 
moderate attack of influenza, got well enough to go about his work, but his temperature remained., 
high, rising to 102 or 103 in the evening. He lost flesh and stren^h, sweated at night, and 
spat a little blood two or three times in the course of a month. No bacilli were found, and the ■ 
case was thought to be an irregular influenza-pneumonia. A couple of mouths* rest and change 
festol'ed him to perfect health, and he has remained well ever since. 

Pregrnancy. — Phthisis, unless advanced, has little effect on conception or 
on pregnancy. Procreative power is said to be somewhat above tne average in 
phthisical women, and below the average in man, but sexual appetite is not 
much impaired, except in the last stages of the disease. When pregnancy 
occui-s, the cliild is usually carried to the full time and born in the natural way. 
Abortion rarely occurs unless the phthisis be advanced, or associated with very 
high temperature and violent coughing. When artificially induced it» often, 
produces more harm than if the pregnancy had been permitted to run its own 
course. 

The child is seldom, if ever, bom tubercular, though it is very likely to- 
become so later, especially if nursed by its mother. Phthisis is one of the evils 
to which rapid child-bearing is supposed to lead, and it may be so, but only as 
the result of the exhaustion it causes. 

That child-bearing has some influence upon phthisis is probable from the 
sudden increase in the female mortality as compared with the male between 
the ^ ages of 20 and 35. It has been also shown that phthisis is more prevalent 
aiiiong married women than among unmarried, in the proportion of nearly 
3 to 2.1 

Pregnancy has generally a disastrous effect upon phthisis, especially if it be 
in active progress at the time. Though it occasionally happens that a woman 
may, during the early months of pregnancy, seem to be in better health than 
usual, still, as a rule, in the late months, and especially after parturition, the 
disease makes active progress. When a phthisical woman marries, she may 
bear the first child, and even suckle it for a time, without suffering seriously, but . 
with each succeeding child her health becomes worse and worse, and probably 
after the second or third child she dies. Still , she remains fecund almost to the 
last, and even if pregnancy occur during the last stages, she will probably live to 
give birth to the child. 

Parturition is, ad a rule, uneventful, and though it might be thought that 
the violent straining might cause rupture of the lung, hsemoptysis, or pneumo- 
thorax, such events are extremely rare. 

Lactation , — It is after parturition, and especially during suckling, that the 
. phthisis becomes aggravated. The risk to the child of being suckled by a 
tubercular mother has been already referred to, and it is best both for mother 
and clyld that suckling should be prohibited. 

^ Hf/jyer lactation introduces a difficulty sometimes in diagnosis, for a perfectly 

healthy woman, exhausted by prolonged lactation, may develop loss of flesh and 
strength and night sweats, and if, as is likely^^nough, she happen to have also 
a little cough, the diagnosis from phthisis may be by no fneans simple. The 
/ course of the case, however, clears up all doubt, for rest, feeding up, and the 
; stopping of nursing soon suffice to ^restore her to health. I have seen similar 
Symptoms, /.a, loss of flesh and strength and night sweats, produced in youngs 
;.;and healthy men by overwork and want of air and exercise, but in the same way 
.^^^the suspicion of ))hthisis was entirely dispelled by rest and change.- 

. Menstruation. — One of the earliest effects of commencing phthisis is ^ 
.irregularity, scantiness, or suppression of the catamenia; or, if phthisis develop 

* (y. first Bromptoi^ Report, Reginald Thompson, ‘‘ Family Phthisis.” ^ 
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before puberty, the catamenia may not appear at all. Women usually attribute all 
subsequent ailments to catamenial disturbance, and it is but natural to expect 
that phthisis should have been often referred to this cause. Phthisis, however, 
produces no more catamenial irregularity than do other diseases which lead to 
similar cachexia. In this relation the question of vicarious menstruation becomes 
of interest, but there are few cases of so-called vicarious menstruation which 
stand close investigation, and, in the absence of any conclusive evidence, 1* 
greatly doubt its real existence. If periodical Inemoptysis occur coincident 
with the catamenia, it should bo referred to tubercular disease of the lung, 
as are other cases of haemoptysis. All that has been said about phthisis ab 
hsemoptbe applies with equal force to vicarious menstruation, and even if vicarious 
menstruation were established as a fact, which I do not think it ever will be, it 
still could play no part in the causation of phthisis. 

Rheumatic Fever. — Though rheumatic fever and phthisis are most 
prevalent at the same period of life, they arc but rarely associated. Statistics 
vary a good deal, but in most the distinction is not clearly drawn between acute 
rheumatism, ^.e., rheumatic fever and the various chronic affections which are 
called by the general term chronic rheumatism. Pollock’s figures yield a 
percentage of 1*5. The association of phthisis with chronic rheumatism is 
obviously accidental. With rheumatic fever the association is so rare that it is 
difficult to avoid the conclusion that a real antagonism exists between the two- 
diseases, and this is confirmed by the comparatively rare association of phthisis 
with morbus cordis, and especially with that form which is the most frequent 
result of rheumatic fever, viz., mitral disease. Even where transient joint 
swellings do occur in the course of acute phthisis, it does not follow that they 
are due to the rheumatic fever poison; for joint swellings arc not uncommon 
after the injection of tuberculin, and though at first thought to indicate 
some latent tubercular disease, they are now more correctly regarded ns 
being of the same nature as those met with in other septic conditions ; still, so 
far as I know, it has never been suggested that they were rheumatic. 

Gout. — Phthisical patients are hardly ever gouty, and this may in great 
part be explained by the fact that the two affections prevail at different periods 
of life. 

Plumbism, though once thought to be antagonistic to phthisis, is without 
influence ; phthisical persons are affected by lead, like other persons, and those- 
who suffer from chronic lead poisoning may become phthisical. 

Renal Disease. — There is only one form of renal disease which stands in 
any close relation with phthisis, and that is amyloid disease. My own statistics 
shoV that amyloid disease occurred in 6 per cent, of deaths from phthisis, and in 
the great majority of them the kidney was involved. 

Granular kidney occurred in 1*5 per cent., which is probably belo^ the 
average recpiired for accidental association. The same result was arrived at by 
Dickinson from the other side, for he found the percentage of tubercular lesions 
in granular kidney •was below the general average. When renal disease is 
associated with phthisis, it appears to have no special effect upon the course of 
the disease, unless it be to keep the general level of the temperature lower t^n 
it would otherwise be. 

Lupus. — The relation of lupus to phthisis has become of great interest since 
the discovery in lupus of a bacillus which is undistinguishable from that of 
tubercle, so that lupus is often regarded as tuberculosis of the skin. If this be 
true, it is strange that lupus is so rarely followed by tuberculosis of the 
lymphatic glands, by phthisis, or general tuberculosis. It is true that now 
and «then patients are found who have both lupus phthisis, but not naore^ 
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'ft^uently than we should expect as the result of accidental association, consider- 
ing that both diseases are most frequent about the same period of life. On the 
•other hand, lupus is certainly a very rare complication of phthisis, i.e., phthisical 
patients rarely develop lupus. When, however, the skin is secondarily infected 
in the course of phthisis, or primarily by inoculation, it is by no means so 
•uncommon to find the lymphatic glands and the body become infected, and the 
4)atients die with tuberculosis elsewhere. Clinically we can hardly avoid the 
conclusion that, in spite of the resemblance between the bacilli, the t^vo diseases 
.are not identical. 

If they are the same, the differences must be due to local conditions, 
which check the growth and development of the bacilli. Perhaps, as Payne 
suggests, the temperature is the chief factor in the case. The tubercle, bacilli 
grow best at about 100**, but the skin temperature is usually much below this, 
by 10 or even perhaps 20 degrees. Although inoculation-tuberculosis difi'ers 
in niiany respects from lupus, still it resembles it in the slowness with which the 
disease spreads locally. 

The same peculiarity is also observed in some now-growths of the skin, for 
•example, cancer, and especially sarcoma. Mr. Hutchinson recently exhibited a 
case of sarcoma of the skin of the abdomen of twenty ycars^ duration. 

Alcoholism. — Alcoholism and phthisis arc both such common affections that 
they must of necessity be not infrequently associated by way of accident ; but any 
•closer relation between them it is difficult to prove, and statistics vary greatly. 

• Cirrhosis of the liver is not common in any scries of cases of phthisis. 

My own post-mortem figures yield a percentage of 1 ’5. Leudot’s percentage is somewhat 
higher, viz. 8. From these must be deducted an indefinite number in which the {mtients 
become alcoholic after they arc jihthisical. For it is not uncommon to find phthisical patients 
develop habits of drinking, either because of a belief that stimulants arc necessary in order to 
keep up their strength, or because advised by their doctor to take them. 

If, on the other hand, a scries of alcoholic cases be taken, it is true that a 
good number of them die of phthisis. 

Thus Leudet found that on the average the percentage was 12 ’5, and in extreme cases as 
high as 17. Still, this is not much above the general death-rate from phthisis. 

Whether phthisis be, or be not, actually more prevalent among alcoholics 
than among temijenute persons, there can be no doubt that when phthisis 
attacks an alcoholic person it is likely to run an acute course. Thus Hector 
Mackenzie records 75 fatal cases of phthisis in drinkers, and in 46 of them a 
cirrhotic liver was found. In 82 per cent, of these the lungs presented the 
lesions of acute phthisis. It has been held that alcohol produces cirrhotic 
changes in the lungs like those met with in the liver, but this has been shown 
to be? an error, and the fibrous changes, when they occur, are of tubercular 
origin. On the other hand, the experience of alcoholic peripheral neuritis 
renders it not unlikely that the liability to phthisis is actually increased in 
alcoholism ; for no small number of these cases die of phth jsis, and in them also 
the phthisis tends to be of an acute form, and to run a rapi^ course. 

Nervous Diseases. — ^The first of these is insanity, especially in its chronic 
forms, and in those attended with depression (phthisis a melancholia). There 
can hardly be any connection between mental disease and phthisis other than 
this, that the general health is greatly impaired, so that little resistance is offered 
to infection. Insane persons certainly do die frequently of phthisis, and in 
excessive proportion, but the statistics of different authorities differ widely, and 
it is^imposBible to avoid the conclusion that the mortality is largely affected by 
thejiiapitary conditions and modes of life in the difierent institutions. 



Phthisical persons may become insane, and probably for the same reasdn 
that ^tients do after other acute or long-continued illnesses. It is a rare 
complication, but the prognosis is very bad in respect of the mental condition, 
e>nd also, though in less degree, in respect of the duration of life. 

I have met with an instance of this in a man of 51, who had subacute phthisis of a few mouths’ 
duration. Thbre was no family history of insanity in his family, but he had had syphilis 
thirteen years previously. Ho went quite mad all at once, and had to bo sent to an asylum, 
where he soon died. 

Peripheral Neuritis. — It has been mentioned already tliat a good many cases 
of peripheral neuritis become phthisical and die of that disease. It is also 
true that peripheral neuritis develops in a certain number of cases of phthisis, 
though in such a way as to be frequently overlooked, the loss of power being 
referred to general causes. 

The most complete article on the subject is one written by Pitres and Vaillard,^ 
in which the literature of the subject is given, as well as records of cases of their 
own. 

Four cases are described in which the symptoms were pins of varying intensity and loss of 

S ower in the lower extremities, and on examination the whole nervous system proved to be 
ealthy except the peripheral nerves, which showed the lesions of neuritis. 

Peripheral neuritis in phthisis occurs in three forms : 

1. Latent^ where the pains are slight or indefinite and their nature often 
overlooked. 

^ 2. The amyotrophic form^ in which the muscles of all the extremities, the 
back, neck, abdomen, and diaphragm, may be affected, not all at once 
but by gradual progression. The paralysis and wasting may be well 
marked and sometimes very rapid, the electrical contractility greatly 
impaired or lost, and sensation also affected. 

Attention was first drawn to this form by Eisenlohr.* 

It is probably to peripheral neuritis that those instances of limited paralysis 
iiccasionally met with in the course of phthisis are to be referred, ejj., paralysis 
•of the flexors of the fingers (Leudet), of one arm (Perroud),* etc. 

3. 'The form in which sensory disturbances predominate^ hypera 3 sthc 8 ia, 
anaesthesia, or neuralgia. 

Thus there may be exquisite pain in the joints both on touch and move- 
ment; muscular hypersesthesia in the thighs and calves; cutaneous hyper- 
^thesia over the whole body, one limb, or in patches ; and, lastly, neuralgias of 
fixed seat, especially in the sciatic, but occasionally elsewhere, g.^., in the ra4ial, 
cubital, crural, cervico-brachial or other nerves. Such neuralgias arc very 
rebellious, z.e., of long duration and refr^tory to treatment. They may be 
accompanied with herpes zoster. They sometimes improve spontaneously for a 
time, or disappear in one part to develop in another. 

There is good reason to believe that peripheral neuritis will explain most of 
the irregular polymorphic nerve troubles which occur in the course of phthisis. 

The occurrence of peripheral neuritis in phthisis tends to bring phthisis into 
relation with other gdrm or specific fevers, such as diphtheria, typhoid, small-pox, 
or typhus, with all of which peripheral neuritis is occasionally found associated. 

Addison’s Disease is now generally regarded as of tubercular nature, 
though it is true that patients suffering from Addison’s disease rarely present 
signs of acute phthisis, and probably never die of it. It is this, I suppose, which 

' Jfe®. de Med., 1888, 198. * CeiUraXbl.f, NervenheUk., 1879, No. 5, p. 100, 

» Qaa. hebdom., 1878, p. 617. 

VOL. II. . 36 
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'Wilson Fox refers to when he says that the association of Addison’s disease with 
phthisis is unknown ; for Greenhow showed that if Addison^s disease were associ- 
ated with any other lesion in the body, it was with tubercle, and in nearly half 
the cases (31 out of 64) with tubercle in the lungs. 

Of 7 cases post-mortem in St. Bartholomew’s Hospital, the lungs were healthy in 

4, in 2 there was chronic tubercular mischief at both apices, and in another general obliteration' 
of the left pleural cavity, though not obviously of tubercular nature. 

In some, cases of phthisis the skin becomes so darkly pigmented as to suggest 
Addison’s disease, without any affection of the supra-renal capsules being found 
after death. 

Diabetes Mellitus. — It is very rare to meet with glycosuria in phthisis, or,, 
more correctly, for a patient with phthisis to develop diabetes mellitus. 

Richardson’s statistics state the frequency of its occurrence as not more than 1 in 1 600. 

On the other hand, phthisis is a very common mode of death in diabetes, and^ 
that at any age. 

Finlay and Coupland give its frequency as 11 in 2b ; Stephen Mackenzie as 20 in 37 ; Frerichs 
87 in 250 — yielding a combined percentage of 40. 

It develops, as a rule, not in the acute cases, and is rare in those which are- 
of less than two years’ standing. It usually runs an acute course, and used to 
be described as caseating pneumonia. Diabetic phthisis is not a special form, 
but is in all cases tubercular. 

In 50 consecutive cases of diabetes taken from the post-mortem records of St. Bartholomew’s- 
Hospital, the lungs were healthy in 23 and tubercular in 21. Of these 4 presented the lesions 
of chronic tuberculosis, but in the rest the phthisis was active and the cause of death. One of 
these cases was comjplicated with pneumothorax, and another with empyema, and 3 others 
with acute pneumonia. The lung was also gangrenous in one of the pneumonia cases, and in 
two of the cases of acute phthisis. 

Of the non-tubercular affections pneumonia occurred once ; abscess, probably pneumonic in 
origin, also once ; and empyema twice. One other case died with general pyaemia. 


THE COURSE OF PHTHISIS. 

Course. — The course of phthisis is in most cases continuous, though not 
uniform, t.e., it advances, ioltatimj by a series of exacerbations separated by 
periods of more or less complete remission. Even in acute cases these remissions 
are seen, and at times are so marked as to hold out hopes that recovery may 
occur. In the chronic cases the remissions are well marked, and may continue 
for some time, even months. In others, into which category most of the- 
chroiltc cases come, complete. intermissions may occur in which all symptoms* 
disappear, and the disease seems to become stationary. If it remain stationary,., 
the case is often described as cured, or betteg healed, phthisis ; for the cure is, as 
in other cases of destructive lesions, by cicatrization. ^ 

The difficulty in forecasting the course of phthisis lieScin the fact that the* 
most acute case may become quiescent, and the most chronic may recrudesce. 

THE DURATION OF PHTHISIS. 

Duration. — The duration depends upon the course the case runs. Jhus 
we know that if the case continue acute its duration will be short ; if it be- 
sul^fif^te it may last two or three years ; and if chronic many years. Thus it 
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has been stated that phthisis may last from a few days to forty years. Such 
general statistical statements are of little use in practice, except as furnishing 
general rules, which may be some guide in estimating the probable duration of 
any given case. 

Statistics, I think, show that the average duration of life in phthisis, speaking 
generally, is longer than was once supposed. 

Pollock’s figures yield an average of four years, while the early writers of the century put it 
at not more than two years (Laonneci Andral;. 


This is but another way of expressing the pathological fact, that tubercular 
lesions have a greater tendency to become arrested than was once thought, and 
that when arrested they are compatible with a fairly long life. 

Many of the statistics published are taken from out-patient hospital practice, 
or, if from private sources, from what may be called current practice, i.e., the 
duration of the disease in fatal cases is reckoned in with that of those still 
living. This must necessarily include an undue proportion of chronic cases, 
and will therefore raise considerably the general average. For this reason 
the average is best determined from the fatal cases, for they give, at any 
rate, a fixed terminus ad quern, the terminus a quo, i.e., the date of commence- 
ment of the disease, being in hospital cases, at any rate, a matter of history 
and very difficult to determine accurately, for so many patients do not come 
under observation until their symptoms are pronounced and the .disease some 
way advanced. 


Table to show the duration of the disease from detection to deaths 
expressed in percentages. 

No. of patients dead 
at the end of 
Of 1 month, 

,, 2 months, 

M 3 ,, 

» 6 


Louis, 307 cases. Lebert, 239 cases. First Brompton Report. 


9 

1 year, 

14 „ 

2 years, 

3 1} 

4 „ 


1*3 

5 

9 

33 

53 


\-8Q 


100 


Living more than 4 years 


2-3 


18 

48 

61 

70 

80 

86 


14 


40*8 


85*5 


14*5 


According to these figures, out of every 100 cases 40 die within the first year, 
, and only about 14 live more than four years. 

Acute cases. — The average duration seems to be between three ana six 
months, and to all these the name Galloping Phthisis is given, but instances 
of both shorter and longer duration than this are not uncommon. Fagge gives 
8 oases which ended ifi from five to eight weeks, and Wilson Fox has seen them 
end in from six to nfhe weeks ; his average for 41 cases was 5f months. Gases 
are quoted of even much shorter duration than this, e,g,, eleven days (Andral), 
thirteen days (Traube), twenty-one and twenty-four days (Chouppe). Many of 
these cases, 1 cannot help thinking, were cases of acute pneumonia or acute 
tuberculosis in patients previously phthisical, for even acute miliary tuber- 
culosis of the lung rarely lasts less than four or five weeks, and in many instances 
even longer. 

On the other hand, many factors help to prolong life, notably the condition 
of health at the time of onset of thew disease. • * 
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For example, a lad of 17, at school, and in perfect health, attacked with phthisis in its most 
acute form, fought with his disease for nearly twelve months before he succumbed, although 
the temperature hardly ever fell below 103”, and was often 104” or 106”. 

Subacute cases. — Of the subacute or more remittent forms of phthisis the 
duration is much longer, being on the average two to three years. It is to this 
group that the great majority of cases belong. 

Chronic Cases. — When once the disease has become arrested the duration 
may be very much longer. In many of the chronic eases the disease is quite 
stationary, and with such stationary or cured” lesions the patient may live to 
the natural term of life ; yet it is hardly fair to include these cases among those 
of the active group, and to embrace them in our estimate of the duration of 
phthisis, any more than we should attempt to determine the duration of syphilis 
by the time a patient lived with syphilitic scars. The reason why such cases are 
ohen included in statistics is, that many of these quiescent cases do ultimately 
die of phthisis because the disease recrudesces, or they die of some affection like 
haemoptysis to which the phthisis has led. Of 1000 chronic cases (Williams), 

' the average duration was between seven and eight years, and 8 per cent, of them 
lived more than twenty years. 

When phthisis has once passed into the chronic or quiescent stage, the 
duration of life may be considerable, and the longer the phthisis has lasted the 
less it seems to affect the duration of life, 4.e., the less the expectation of life 
differs from that of healthy persons. The frequency with which persons who 
have died of other causes at the natural term have been found to have had 
healed tubercular lesions, has been often referred to, and, on the other hand, 
persons known to be phthisical have lived to a ' good old ago ; thus Kuhle 
described the case of a woman of 90 with a large chronic cavity in one lung. 
Still, such chronic cases have risks of their own ; thus Couplaud records a case 
which died of haemoptysis twenty-four years after all signs of active phthisis 
had disappeared ; again, the disease may recrudesce and the patient die, years 
after the first onset, with the symptoms of acute phthisis ; lastly, of course, the 
existence of damaged lungs aggravates the prognosis of any intercurrent 
disease. 

Conclusion. 

Statistics seem to justify the following general conclusions : — 

1. That in a very small percentage of cases, not more than 3 or 4, the dura- 

tion is less than three months. 

2. That in about 40 per cent, the duration is not more than a year ; that 

nearly one-half of the cases will be dead in twelve months, and nearly 
three-quarters by the end of two years. 

3. * That of the remainder, only about 12 per cent, live beyond the end of the 

fourth year. 

4. That only about 1 patient out of eve^ry 10 lives more than four years ; 

though if a patient survive the fourth year, life ‘may be considerably 
prolonged. • 

Although these general statements are true, the difficulty lies in applying 
them to individual cases, and it is with this problem that prognosis is con- 
cerned. 

But even these general conclusions must be accepted with considerable 
reservation, for the mortality tables already given show not only that there has 
been a great reduction in the general mortality from phthisis, but that the 
I period of greatest incidence is, roughly speakings ten years later than it used 
to he "fifty years ago. ’ 
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THE TERMINATION OF PHTHISIS. 

Modes of Death. — Phthisical patients may die — 

1. Of the disease itself. 

2. Of some complication directly caused by the disease. 

3. Of some intercurrent malady which would not have proved fatal if they 

had not been phthisical. 

1. Death due to the disease itself . — ^When patients die of the disease itself, the 
causes of death fall, like the symptoms, into two groups — constitutional and local, 
and the patients die either of asthenia or of dysjpnoia. In the latter case the 
shortness of breath and cyanosis may bo the most striking features throughout, 
and out of proportion to the amount of mischief in the lungs as indicated by 
the physical signs. 

Where the constitutional symptoms are marked and the fever high, the 
patients may pass into what is practically a septic condition, and die in a condi- 
tion resembling the typhoid state, • with extreme prostration, low muttering 
delirium, and subsultus. Even when the fever is low, the most profound cachexia 
may develop, and the patients die, as those with cancer do, apparently of sheer 
exhaustion. Both of these conditions may be regarded as toxic states, and as the 
acute and chronic stages respectively of tubercle-poisoning. 

In all cases where the asthenia is profound, it may be greatly aggravated and 
the end hastened by the supervention of any complication, such as diarrhoea, pain, 
severe cough, and w'ant of sleep. 

The actual cause of death is, no doubt, in many cases cardiac failure, 
for the feebleness of the circulation is often shown by the occurrence of 
oedema in the feet and legs, and by dilatation of the heart. Death may 
sometimes be sudden and unexpected, by syncope ; but except in the last 
stages, or as the result of some sudden complication, sudden death in phthisis 
is very rare. 

2. Death due to some complication directly caused by the phthisis . — Chief 
among these are haemoptysis or pneumothorax. 

Hsemoptysis^ as already stated, is not fatal in more than 2 per cent, of all the 
fatal cases of phthisis ; the cause of death being either suffocation, where the 
amount of haemorrhage is very large, or exhaustion, where the haemorrhage 
is not so large but frequently repeated. 

'Pneumothorax is the cause of death in about 1 per cent, of the fatal eases of 
phthisis. It may be immediately fatal from shock ; or from sudden suffpea- 
tion, owing either to the collapse of the lung or to the em[i tying o| the 
cavities of the collapsed lung into the air-tubes of the opposite side. 
Usually death takes place more gradually after some hours or days, either 
from increasing suffocation or from exhaustion, which are also the usual 
modes of death Vhen purulent effusion takes place. 

Tubercular affeotions of the larynx are always grave ; for they add greatly 
to the exhaustion by the pain, dyspnooa, and cough they occasion. 
They may also lead to oedema or sudden obstruction of the larynx, 
and prove rapidly fatal, if the symptoms be not immediately relieved 
by tracheotomy. 

Peritonitis is a rare cause of death. It may be acute and suppurative 
as the consequence of the perforation of a tubercular mlcer of the 
bowel. When chronic, the adhesions formed may lead to intestinal 

obstruction. 
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Acute tuberculosis^ when confined to the lung, causes great aggravation of 
dyspnoea ; when general, the constitutional symptoms are severe, and the 
patients quickly die of asthenia, but it often happens that the prominent 
symptoms are meningeal. 

Tuherculur meningitis appears to be the cause of death in about 8 per cent, of 
fatal cases. 

Empyema is rarely a direct cause of death, but it makes the prognosis worse, 
and shortens the duration of life by the exhaustion it causes. 

3. Death dm to intercurrent disease. — Phthisis gravely increases the dangers 
of any intercurrent malady, and especially those of the heart or lung. At the 
head of these comes croupous pneumonia. Reference has already been made to 
the frequency with which, in fatal cases of pneumonia, the lungs have been found 
to be the seat of previous disease, especially of a tubercular character. As an 
instance of another group may be taken influenza, an affection not only attended 
with great risk at the time to a phthisical patieilt, but likely to lead afterwards 
to a recrudescence or aggravation of the disease. 

The causes of death in phthisis are thus tabulated 

CollapsOi t.e., asthenia, • 

Asphyxia, 

Cerebral 

Sudden, 

Heemoptysis, ..... 

Peritonitis, . . . . 

Miscellaneous, . . . 

DIAGNOSIS OF PHTHISIS. 

The diagnosis of phthisis is in most cases easy. The cough, shortness 
of breath, and expectoration point to the respiratory organs as the seat 
of the disease; the loss of flesh and strength to some chronic cachexia; 
the hectic to some inflammatory disease ; the physical signs, which indicate 
consolidation of the lungs with breaking down and contraction, commencing 
at the apex and gradually spreading downwards, render it highly probable 
that the disease is tubercular in nature, and the discovery, of bacilli makes 
it certain. 

Having diagnosed the disease to be phthisis, the next thing to be done is to 
determine its form, z.e., whether it be cuvute^ subacute^ or chronic. This is done 
by the constitutional signs and the course the case runs. If there bo rapid loss 
of flesh and strength, copious night sweats, and a hectic temperature, the phthisis 
is in the active or acute stage. If, on the other hand, the constitutional signs 
are absent, the general nutrition good, ^d the temperature not raised, the 
presumption is that the disease is not progressing actively, but that it is 
stationary or in the chronic stage. • 

Careful comparison of the physical signs from time to time will also show 
whether the disease is progressing or not, but the activity of the disease is most 
easily and accurately determined by the constitutional signs ; for, with but few 
exceptions, they are marked when the disease is active, become less pronounced 
or disappear as the disease becomes quiescent or stationary, and reappear as soon 
as it takes on activity again. 

The physical signs show the mischief done, but the constitutional signs 
shbw that the mischief ks still continuing.. 


by Lebert ; — 

63per cent.| 




^6.60.]. PHTHISIS. 

In difficult cases the diagnosis may be assisted by auxiliary methods. 

1. X-rays. — Examination by X-rays may show some opacity or shadows which may confirm a 
suspicion where the physical signs are doubtful, but are rarely of themselves to be relied on in 
the complete absence of physical signs. 

2. The Agg^lutination test, — i* e . , Widal’s test as applied to tubercle bacilli. This, however, is 
met with chiefly in the later stages, where the signs are well marked and the condition obvious. . 

3. Tuberculin. — For the purposes of diagnosis the old tuberculin alone is used. 

In cattle its use in diagnosis is conclusively established ; but in man it is not so conclusive, for 
the reaction may be absent oven in undoubted cases of tubei*culosis, and present in cases which 
arc not tubercular — e.g,, it has been observed in leprosy and syphilis— and Netter obtained it in 
27 out of 100 cases which were not in any way tubercular. 

Mbreovor, it cannot be employed without risk in cases where there is fever, advanced disease, 
or secondary infection. 

When used for diagnosis, the old tuberculin should be diluted 100 times, and of this a tenth 
part of a o.c. is injected, ^.d., 0*001 of the old tuberculin. 

If no reaction come, after three days a double dose is injected — and if there be still no 
reaction after another three days, % dose four or five times as large as the first. If there be no 
reaction now, tuberculosis may be excluded. 

4. The Opsonic Index. — This varies much in healthy persons, not only in diflerent indi- 
viduals, but in the same person at different times, so that to obtain the normal for any given 
person several examinations should be made. Any index between 0*8 and 1*2 is regarded as 
normal. An index above and below this is alike suggestive of tubeioulosis. 

Experience seems to be leading to the conclusion that the opsonic index is likely to bo of 
little real aid in diagnosis, for the variations are so considerable, the chances of personal error in 
observation so great, and the results often so inconsistent with the facts of clinical observation. 
(C/.v. 662.) 

The Ophthalmo-reaction— (Calmette’s test).— A simple and elegant test was introduced by 
Dr. Calmette at the beginning of this year. The tuberculin employed is obtained by precipitation 
with absolute alcohol. This is dried, but the powder is readily soluble in water. 

A few drops of a 1 per cent, (or even i per cent.) solution of this powder are allowed to fall 
upon the conjunctiva of one of the eyes of the patient to be tested. If not tubercular no reaction 
occurs. If tubercular, in three or four hours’ time a slight conjunctivitis develops, especially 
on the lower lid and camncula. In six to eight hours there is marked swelling and slight 
exudation ; nothing more than slight discomfort is produced. After about thirteen to fourteen 
hours the irritation subsides and gradually disappearo, and in two or throe days the eye is 
perfectly normal again. 

The only contra-indication is the existence of any conjunctivitis already. 

This test appears to give as good results as injection, and free from most of its objections. 

Difficulties in diagnosis are likely to arise under two conditions — 

(1) Where the physical signs are indefinite, and the constitutional signs can 
be accounted for in other ways ; and (2) where physical signs are present, but 
admit of other interpretations. 

1. Constitutional Signs Maukbd, but Local Signs Indefinite. — The 
constitutional signs are those of continued fever of a hectic character, and they 
might be produced by certain other diseases besides phthisis, e,g., tubercle ib some 
other part of the body than the lungs^ suppuration somewhere, typhoid fever, 
and some conditions of septicaemia. 

Typhoid Fever.-^M&ny of the acute cases of phthisis are diagnosed as typhoid, 
and the distinction fs not easy, for typhoid may present marked chest symptoms, 
and acute phthisis marked intestinal disturbance. The Widal reaction would 
come in in such cases of difficulty as a useful diagnostic aid. It is more common 
for acute phthisis to be diagnosed as typhoid than the converse. In both 
diseases the onset is usually gradual without definite rigors, and the general 
conditions are those of a septic fever. Typhoid fever is often associated with 
much bronchitis, and acute phthisis in the early stages may present no definite 
local signs but those only of general bronchitis. The diagnosis in such cases ist 
made by the character of the fevef and by the ooursaand duration of the case. 
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The fever is, as a rule, more continued and less remittent in typhoid, more 
hectic and with wider daily oscillations in acute phthisis ; but in the later stage 
of typhoid, in the stage of what may be called delayed defervescence, the two 
temperature curves may be undistinguishable. 

The course of the case in acute phthisis is, as a rule, more prolonged, t.e., the 
fever lasts longer, and at the same time the condition of the patient is better 
than it would be in a case of typhoid fever of the same duration. Rapid loss of 
flesh and strength is, other things being equal, more in favour of typhoid fever 
than of phthisis. 

Typhoid fever suspected to he phthisis because of its long duration ^ — A case, occurring in a 
man of 36, thought to be typhoid at the time, though the symptoms were never quite condusive, 
ran on without remission into the fourth month, the temperature remaining continuously high> 
and being of a hectic character ; the patient had some general bronchitis, and lost flesh and: 
strenrth greatly. At last the question of phthisis was raised, simply on account of the uninter- 
rupted continuance of the fever, but towards the end of the fourth month the temperature fell 
in the usual way to the normal, and the patient got rapidly well, so that thedii^nosis of typhoid- 
was evidently the correct one, the lon^j continuance of the case being due, 1 suppose, to pro- 
gressive ulceration or delayed cicatrisation in the bowel. Prolonged typhoid like this is rare. 
Such cases are usually due to successive relapses, in one or other of which the characteristic spots- 
or symptoms of typhoid are recognised. 

It may happen that a relapse of typhoid may raise suspicions of acute phthisis. 

In a young woman of about 18 years of age who had just had typhoid fever, the- 
temperature, auor being normal for three weeks, rose again ^adually until it reached 103*’. The 
fever was remittent in type ; there was a good deal of bronchitis and cough ; the patient looked 
veiy ill and sweated promsely. The suspicion of acute tuberculosis, following typhoid fever, 
haa been raised, but uie case ended just as relapses of typhoid usually do, and the patient made 
a good recovery. 

Typhoid fever is sometimes overlooked at first because of the chest symptoms ’ with which 
it is associated, and in such cases the diagnosis of acute phthisis may be made, though more 
frequently pneumonia is suspected. 

A woman of 30, with fever and general bronchitis, had profuse purulent nummular expec- 
toration so like that of acute phthisis that the sputum was repeatedly examined for bacilli, but 
none found. The case ultimately proved to be one of typhoid, ana the patient made a good 
recovery. I have never seen a similar case of typhoid in which the sputum was so jirofuso. It 
might fairly be described as bronchorrhcea, for the amount reached half a pint in the twenty- 
four hours. 

Suppuration , — ^As a rule no difficulty arises, for pain and swelling show the 
seat of mischief and point to the diagnosis ; but if the mischief be deep-seated, 
the diagnosis may for a time be in doubt. The confusion is most likely to arise 
where the suppuration is in relation with the chest, e,g,^ with a localised empyema, 
especially if basic, or with subphrenic abscess. 

It sometimes happens that the physician is called in to decide whether the 
lungs are sound in a patient who has suppuration or tubercular disease of a 
surgical nature, and the decision may involve the question of operation. 

Thus 1 saw a young woman with a tubercular knee-joint and marked hectic. Is she also* 
phthisical ? was the question asked. The diagnosis had io be m^e by the physical signs alone, 
and these were indefinite. The operation was performed and complete iecovery took ^ace. 

The question may arise whether, if a patient be found \o be phthisical, tho 
existence of phthisis should contra-indicate operation. If such a patient were 
suffering from phthisis in an advanced form, it might be • advisable not to operate 
unless the operation w'ere imperative ; but in other cases of less degree, operation 
is not only not contra-indicated, but is distinctly desirable. It is true that opera- 
tions upon tubercular persons are sometimes followed by an acute outbreak of 
tubercle elsewhere, biit it is also true that so long as tubercular foci exist in the 
body they are a source of risk, and may at any time, whether interfered with or 
left^Idrie, lead to general infection. There iB«no doubt that, if the patient be not • 
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phthisical, the removal of tho tubercular disease diminishes greatly the risk of 
his becoming so. If the patient be already phthisical, still tho operation is best 
performed unless his condition is such as to render the chances of recovery from 
the operation small. In such cases the operation is often followed by material 
improvement, not only in the general condition, but in tho phthisis as well, so 
that it is a good general rule in such cases to operate, and to operate early. 

General Debility , — Reference has been made elsewhere to cases of general 
debility which sometimes cause difficulty, especially when, besides loss of flesh and 
strength, there may be also night sweating. I have seen cases of this kind in 
men who have been simply overworked, and in women exhausted by prolonged ^ 
lactation. 

2. Physical Signs Puesent, but open to other Interpretation. — According 
as the constitutional symptoms are marked, slight, or absent, so it will be from 
acute, subacute, or chronic phthisis that the diagnosis will have to be made. 

(1) Acute phthiais may set' in with such acute symptoms that tho diagnosis is 
made of acute pneumonia \ and rightly, for it is a pneumonia, the signs of 
acute consolidation of the lung are present, and even the sputum may be rusty, 
but the pneumonic consolidation is caused, not by pneumonia germs, but by tho 
tubercle bacillus. The subsequent course of the case shows that wc have not the 
ordinary form of pneumonia to deal with. The fever is more remittent and con- 
tinuous, and the consolidation proceeds to break down, so that any doubt which 
might have been felt at first is speedily removed. The most difficult cases are . 
those in which the pneumonia is of the wandering or creeping kind, resolving in 
one part and extending in another. In these cases the consolidation is, as a rule, 
more massive, the physical signs more marked, and tho extension more rapid 
than with tubercle. 

The diagnosis from hroncho-pneumonia is still more difficult, and often impos- 
sible at first ; for acute phthisis is a tubercular broncho-pneumonia. Age, however^ 
often gives the clue to the correct interpretation, for in tho adult broncho-pneu- 
monia is, almost without exception, tubercular, while in children it is often simple*' 
If there be any sputum, the presence of tho tubercle bacilli will settle tho diag- 
nosis. Unfortunately it is just in these cases that sputum is often absent, for 
little children rarely expectorate at all, and in adults with this form of pneumonia 
there is frequently none also. 

I have seen a girl of 16 who had neither cough nor expectoration until tho last week of life j 
and the same also in a man of 30. 

One of the most puzzling forms of pneumonia to diagnose from phthisis is 
that which sometimes follows influenza. Here, in the adult, a subacute relajising 
broncho-pneumonia may occur, with hectic flush, marked loss of flesh and strength, 
and sometimes even with slight recurrent luemoptysis. Yet the sputum yields 
no bacilli, and the patients recover without any evidence of tubercle, then or sub- 
sequently. The difficulty of diagnosis is increased by tho well-known fact that 
influenza does standTin close relation with phthisis, on the one hand increasing 
the susceptibility to it, and on the other exciting it into fresh activity when it 
has been previously quiescent. 

With acute bcbsic phthiaia the diagnosis from acute pneumonia is for a timq 
impossible, for the seat of the mischief makes it, of course, most likely that the 
pneumonia is of non-tubercular origin. The nature of the case is only proved 
by the course the disease runs. Such cases are rare. The following is a i 
striking instance of it. • 
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It occurred in a lady of 48, the mother of nine children, mth a strong tubercular family 
history. Though not robust, she was a won^n of ^at mental and bodily activity. Except 
for asthma, from which she had suffered occasionally from childhood, she was in her usual health 
until suddenly attacked by what appeared to be acute pneumonia of the left base. From the 
hrst the temperature was markedly remittent, of a hectic character, rising to 103" or 104" every 
evening ; the loss of flesh was rapid, and the nmht sweats extreme. The physical signs were 
those of acute consolidation of the lower lobe. The fever continued from day to day, until it 
was clear that simple pneumonia would not account for her illness. The question of empyema 
was then raised, but no evidence in support of it was forthcoming. Slowly the signs of 
excavation appeared, but sputum was absent throughout, so that the crucial test by the examina- 
tion of it for bacilli could not be made. After two or throe months the symptoms subsided, 
.and slowly all active signs of the disease vanished, but the jiatient was loft with a cavity 
in the left base. She convalesced, and continued in fair though feeble health for eighteen 
mouths. Then a similar attack occurred in the opposite base which ran exactly the same course. 
For a lon^ time even now there was no snutum, but at last some was obtained, and found on 
examination to bo crowded with bacilli. J^om this second attack she again rallied, 
and though in very weak health, she was able to bo up daily and manage her household with 
assistance for another year. At last, about three years from her first attack, the fever and con- 
stitutional signs returned, the night sweats beeame profuse, and a fairly sharp attack of 
hfemoptysis occurred. From this time the patient ran rapidly down hill. The disease spread 
slowly upwards, but for a long time the upper lobes remained free, and it was not until quite 
the last that nhysical signs showed themselves in the right apex. In the end, after several 
months of gradual failure, she died of exhaustion, 8^ years from the time of commencement of 
her illness. A similar case, in a girl of 16, came under my observation, but the diagnosis 
was less difficult because the onset was less acute. When she died the lungs presented the 
ordinary Appearance of phthisis, except that the more advanced changes were at the base and 
a large cavity existed. 

’ (2) With eub-acute phthisis the condition most likely to cause confusion is a 
localised empyema^ especially when it is deep-seated, as, for instance, between the 
diaphragm and the base of the lung. 

The physical signs are then very indefinite, while the constitutional signs are 
the same in either case. Even when the empyema yields physical signs, they 
may not be conclusive. The seat of the disease raises, however, a presumption 
in favour of empyema; for these localised empyemata occur almost without 
exception in the lower part of the <ihest, while basic phthisis is rare, so that the 
chances would all be in favour of empyema. In the early stages of either disease 
the constitutional symptoms may be marked and the sputum absent, but the 
very absence of sputum is so far in favour of empyema, a diagnosis which 
would bo confirmed if the sputum appeared more or less suddenly and did not 
contain bacilli, while at the same time the constitutional symptoms became less 
severe or disappeared. 

A lad of 18 had been in a condition of marked hectic for two months or more before I saw 
him. The physical signs were at the base, but of an indefinite character, and on the whole the 
diagnosis pointed to phthisis, of which there was a strong history in the family. The case 

E roved to be one of locad empyema, for the patient began to expectorate pus which contained no 
acilli, and with the appearance of thd sputum the fever fell and convalescence sot in. 

An exactly similar case occurred in a man of 32, who ultimately made a perfect recovery. 

New-growth is sometimes associated with inflammatory* changes in the lung 
and simulates phthisis. What occurs in these cases is that,*owing to compression 
of the bronchi and the penning up of the secretion in the tubes, or owing 
perhaps to some interference with the blood vessels or lymphatics, a patch of the 
lung becomes inflamed or undergoes a process of necrosis. The physical signs 
point rather to empyema than to consolidation of the lung because of the 
occlusion of the tubes, so that the case is often diagnosed at first as 
empyema. 

^ Softening may even take place in the affected parts, and a thick pus-like fluid 
^))e<6iilid there, which, however, is not pus but broken-down necrotic lung-tissue. 



f’jSee. 'sbwJ'-'' rarmsisi' ' ' ■ '551^- 

I 

I had under my care a man of about 50, who had been rapidly losing flesh and strength, and 
looked as if he h^ phthisis, but no physical signs were present except defective entry of air 
into the whole right lune. The temperature was hectic, and rose every evening to about 102”. 
After a time a patch of dulness appeared in the right axilla low down, over which the voice- and 
breath-sounds were entirely absent. This was thought to be a localised empyema, and a needle 
introduced into it brought away a pus-like fluid. An incision was then made, a drachm or two 
' of pus removed, and a tube inserted The symptoms continued, but it soon became clear that 
the case was one of malignant disease. Wlien the patient died, a cancerous growth was found 
surrounding the root of tlie right lung, and in the lower lobe were two masses of inflammatory 
consolidation, one of which had broken down and formed the cavity which liad been incised. 

(3) Chronic phthisis. — As there are few, or no, constitutional signs, the 
diagnosis has to be made by the physical signs alone. If these point to 
consolidation, the consolidation may bo due not to phthisis only, but to 
syphilitic affection of the lung, pneumo-koniosis, atrophic emphysema, or new- 
growth. 

If they show contraction or shrinking at the base, chronic pleurisy or 
chronic interstitial pneumonia, as well as phthisis, may account for it. 

If they show excavation the cavities may be due to other causes, e.g., abscess 
•or gangrene after pneumonia, or a suppurating hydatid. 

Lastly, there are cases in which base cavities have been confused with 
pneumothorax. This confusion can usually be avoided if attention be paid to the 
displacement of organs, the side being distended and the organs displaced 
towards the sound side in pneumothorax, while the side is contracted and the 
•organs displaced towards the affected side in basic cavity. 

PROGNOSIS OF PHTHISIS. 

The three questions that present themselves for answer in any case are : 

1. Is there any immediate danger to life? 

2. Is there any chance of ultimate recovery ; and how far will it bo complete % 

3. What will be the probable course and duration of the case ? 

These questions have already been considered in a general way from a 
statistical point of view. Prognosis consists in the application of these general 
rules to a particular case, and it is just in this that the difficulty lies, so that 
those with most experience have best learned the need of caution. 

1. As reg^ards dangler to life. — If the case is to terminate fatally, the 
dyspnoea and increasing asthenia give warning enough that the end is near.* 
Yet death is often expected long before it occurs, though the actual dying may, 
in such a case, be sudden ; still, except in the last stages of the disease, or as the 
result of some sudden complication like hsemoptysis or pneumothorax, sudden 
death is very rare, and need not be considered as a practical risk at all. • 

2. As to the prospects of cure. — ^Perfect cure is impossible, for at the best 
the lesions will end in cicatrization, sfid a scar is not restitutio ad integrum, i.e., cure. 

Complete arrest* used not to occur in more than 1 to 2 per cent. These 
results have, no doifbt, been greatly improved on by earlier recognition of the 
disease and open-air treatment, and in quite a considerable number of cases 
temporary arrest may be brought about. 

3. As to the course and duration. — The duration of life is always 
• considerably shortened by phthisis. What the actual course and duration are 
likely to be in any given ease will depend primarily upon whether it belongs to 
^the acute or chronic group ; and if to the acute, upon the degree of acuteness or * 
the severity of the disease. If thf . disease be acute^the duration will certwlnly 
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be short unless some remission occur. If it be chronic, life may be prolonged 
for years unless exacerbation occur. Eemission in the one case and exacerbation 
in the other often do occur when there is least reason to anticipate them. 

In a young man of 18 yeara of age the symptoms were so acute that I did not think the 
parents would reach home from Australia in time to see him alive, but he lingered on for^ 
months after they reached England, and ultimately recovered so as to return home, whei-e he is 
now leading an active life up country, apparently well. On the other hand, 1 have seen 
chronic phthisis that had been quiescent for many years suddenly brei^ out into fresh activity 
and carry the patient oif in a few weeks. 

Although prognosis is upset sometimes by unexpected contingencies, still, 
making allowance for these, there are certain general principles which guide 
in most cases to a fairly accurate prognosis. . Chief among these are the 
constitutional signs, and in respect of prognosis these are of far greater 
importance than are the physical signs ; for they show, if present, that the disease 
is active, and their amount forms a measure of that activity, and, if absent, that 
the disease is either stationary or progressing very slowly. 

The Prog’nosis in Chronic Phthisis. — The dangers in chronic phthisis 
are not so much from the disease itself, which is in a more or less stationary 
condition, as from the lesions to which it has led, or from the extra gravity 
it gives to any intercurrent disease. Chief among the former is profuse hsemop- 
tysis consequent on the bursting of a pulmonary vessel in the walls of a chronic 
cavity, and among the latter such acute affections as pneumonia, general bron> 
chitis and influenza. 

Among the chronic cases of phthisis the prognosis is best in those in which, 
one lung only is diseased and the other is in a condition of complementary 
hypertrophy. In such cases we may conclude that the disease is probably , 
stationary on the affected side, and that the opposite lung is healthy, for the • 
hypertrophy does not occur when the other lung also is the seat of phthisis. 
Still, even in such cases the risk remains of heemoptysis on the one hand and 
of recrudescence on the other. The fear of heemoptysis is constantly present in 
such cases, and though fatal heemoptysis may proceed from a very small cavity, 
still, the larger the cavity the greater the risk. Heemoptysis is the one great 
and ever-present source of danger. 

• Tlip danger of recrudescence is illustrated by the following case : — A man of 85 had an attach of 
acute phthisis at the age of 30, and was not expected to live for moi-o than twelve months. 
The disease became arrested. He lost all symptoms, and returned to his business, which he 
carried on actively and without difficulty. When I saw him, not on account qf chest symptoms 
but because he was troubled with dyspepsia, 1 found him with a large chronic cavity occupying 
the whole of the Icfb upper lobe. For the next five years I saw him on and off for dyspepsia, 
and he remained throu^out well and active. Then, without obvious cause, the signs of active 
mischief developed anew, the other lung became involved, and in a few weeks he died of acute 
phthisis. This patient had recovered from his first attack of acute phthisis, but died of a 
second after an interval of about ten yeara ^ 

Pneumothorax is an unlikely complication in chronic phthisis, for the pleura 
is thickened and its. cavity obliterated over the seat of disease and for some 
distance beyond it. 

Sometimes in chronic phthisis the discharges become feetid. The influence of 
this complication upon prognosis depends upon its cause. If it be due to 
gangreipe of the lung, severe general symptoms develop, and the patient rapidly 
pafipM: into a septic state and dies. * * 

' '^w>re commonly, when fostor develops in phthisis, it is due to foetid or putre- 
"'decomposition of thp contents of the cavities. The fotor is then important^ 
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on account of its unpleasantness, but though so offensive to others, the patients 
themselves seem often to be but little conscious of it. It is a variable and 
often transient condition, though it may be recurrent. It may be of no prog- 
nostic importance, but I have seen patients pass into a septic state probably from 
absorption, and die suddenly and unexpectedly of asthenia. 


Practically the chief risk in chronic phthisis, apart from hemoptysis, is from 
recrudescence, and until that occur the patients may lead fairly active and 
happy lives, but if recrudescence occur, the disease, os a rule, runs a rapid course. 
Even in chronic phthisis the general condition of the patient is some guide in 
prognosis. Some patients, it is true, with chronic phthisis are fat, iiorid, well- 
nourished, and look the picture of health, bxit they are exceptions. Usually 
persons suffering with chronic phthisis are poorly nourished and unequal to 
much physical or mental effort. The more weakly they are, the more care they 
will require, and so far the prognosis will be so much the worse. Impairment of 
health, under any circumstances, whether previously it has been good, bad, or 
indifferent, is of importance as indicating great risk, if not the actual occurrence, 
of recrudescence. 


The Progfliosis in Acute Phthisis. — While in chronic phthisis the con 
stitutional signs are absent or slight, so in acute phthisis they are well marked, 
and they serve as a measure of the severity and gravity of the case. 

The constitutional or general signs fall into two groups — (1) Those of hectic 
fever, with night sweats, and (2) those of increasing cachexia, an fern ia, loss of 

flesh and strength. These tw'o groups usually stand in deflnite relation to one 
another, but not invariably; thus it may happen that there may be marked 
hectic without cachexia, or marked cachexia with little or no fever. 

Mark&l cachexia is always a bad sign in phthisis, even when it stands alone ; 
and, per contra^ diminution of the cachexia is a hopeful sign, even when not 
accompanied with other signs of improvement. 

The cachexia may be profound or even fatal, and that without fever or 
evidence of sufficient tubercular disease in 'the lungs or elsewhere to explain it, 
and yet, on post-mortem examination, chronic tubercular lesions lUJiy be found 
widely disseminated through the lung, or even generally throughout the body. 
The lesions pathologically come into the category of chronic tuberculosis, but the 
symptoms are severe and acute. I suppose the condition may bo regarded as 
chronic tubercular poisoning. It is more often met with in children with chronic 
tubercular glands than in patients with phthisis. 

Profuse night sweats are injurious, for they are very exhausting, often render 
sleep broken or imcomfortable, and introduce great risk of chill. They are^very 
erratic, come and go even in the same case, and may be entirely absent in some 
, of the most acute cases. Still, except as an indication, they are not of great 

importance, for they can, as a rule, be easily controlled by drugs. 

• 

Fever , — The chiei characteristic of the temperature in phthisis is its irregu- 
larity ; it varies from day to day and oscillates widely in the twenty-four hours. 
As a rule, those cases of phthisis with the highest mean temperature are in the 
most active stage. The temperature does not remain for long, t.e., for more than 
an hour or so, at. its maximum, but quickly falls, it may be many degrees, thus 
producing the wide oscillations referr^ to. The smaller this drop, e.e., the higlier 
the mean level of temperature, the more acute the case. In slight cases the 
t>Bcillations are much less wide, for the temperature not only does not rise so 
high, but it also does not fall so low. So far as the^patients’ feelings go, t^ey 
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often say they feel better with a high temperature than with a low one. When 
the end is near, the temperature may run up to a great height, to 106** or 108"*, or 
fall and remain much below normal. Either extreme is of bad omen. 

The ptdse, — Undue rapidity of the pulse is unfavourable as indicating great 
irritability of the heart or nervous system^ and in this respect a fall of a few 
beats is of favourable significance. 

The respiratiom may be accelerated from transient causes, e.^., exertion, 
excitement, or secretion in the tubes, but a continued rise in the respiration 
rate is important as indicating rapid advance in the disease, and the existence 
probably of more extensive mischief than the physical signs show. The respira- 
tion rate may run up to 50 or 60, and if this be not due to some complication 
like pneumonia or bronchitis, it is of itself a bad sign. A rapid respiration-rate 
may be the chief evidence of acute miliary tuberculosis of the lung. 

The physical signs are of subordinate importance in prognosis. They show 
only the amount of mischief done, not what is being done, and it is not easy to- 
determine from them alone, except after a time, that which is the really important 
thing to know, viz., whether the disease be progressing or not. On the other 
hand, the physical signs give evidence of the extent to which the lungs are 
involved, and thus become of importance in prognosis ; for other things being 
equal, the more extensive the disease, the more serious is the case. In this 
regard even slight physical signs may possess great significance. For example, 
in a case of apex-phthisis the presence in the lower parts of the lung of such 
physical signs as wheezing and crepitation, even though there be no alteration in 
the percussion, or in the voice- and breath-sounds, and especially if there be 
a difference between the two sides, will point to wide dissemination of the 
tubercular lesions ; a suspicion which will be confirmed if the dyspnoea and 
cyanosis be in excess of what the physical signs account for. In such a case 
there will be strong presumption that the disease is widely disseminated, and 
on that account the prognosis will be grave. 

Sputum , — Its amount is of little value in prognosis, for it may be abundant 
in very chronic cases, and even completely absent in very acute cases. As a 
rule, the presence of elastic tissue and numerous bacilli show active disintegra- 
tion of the lung. In acute phthisis the bacilli are generally numerous, and occur in 
groups or masses, but in some of the most acute cases there may be no sputum 
at all, and in others the sputum may be scanty, and what there is contain few 
bacilli. The number of bacilli vary quite irregularly from day to day, so that 
of themselves they give no reliable indication of the progress the disease is 
making. 

Haemoptysis has no constant effect upon tile course of phthisis, except it bo 
in such amount as to greatly increase the aneemia. It often seems to do good 
rather than harm, and though in some cases after, and apparently because of, it, 
the disease becomes aciite, in other cases it passes by without effect ; but there is 
nothing at the time which enables us to forecast the result. 

Fc^w may indicate gangrene of the lung, but if so it will be accompanied by 
; grave general septic symptoms, and the patient will quickly die. It is more 
likely to be due to infection of the secretions in a cavity with putrefactive 
'orgapisms. Except for its unpleasantness, it often produces no symptoms, and 
; uoi^unlrequently is but a temporary, complication. 
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Comlitions which tend to reduce the health and strength, i.e,, conditions which 
enfeeble the body and reduce the resistance it is able to offer to the progress of 
the disease. 

The most important of these are affections of the digestive system, as impairing 
the taking or digestion of food. Loss of appetite is common, and it sometimes 
amounts to absolute repugnance even to the sight of food. Closely connected 
with this is vomiting, which the very thought of food may sometimes excite. 
Anorexia, vomiting, vndigeMion, and diarrhoea are each of grave significance, and 
especially in acute phthisis. Phthisical patients often do fairly well as long 
as the digestion holds out, but as soon as it begins to fail they lose ground 
rapidly. 

Cough, if severe, is serious on account of the exhaustion it causes, and because 
it breaks the night’s rest. 

Want of sleep, however produced, whether by cough, dyspmea, pain, or 
simple insomnia, is grave, and means must be sought to control it. 

Complications of any kind greatly aggravate the prognosis in phthisis, those 
which involve the respiratory organs being of especial gravity, ejj., laryngitis especi- 
ally if tubercular, bronchitis, pneumonia, pleurisy, empyema, or pneumothorax. 
Of acute fevers, the most important are measles, typhoid and iniiuenza, 
for these seem sometimes to excite tho disease, or at any rate to start it into 
fresh activity. 

When phthisis develops as a complication of some other serious disease, it 
greatly aggravates the prognosis, and, as in diabetes, neurasthenia, and chronic 
alcoholism, may be the actual cause of death. 

Amyloid disease is a grave though not very common complication. It occur® 
in cases of long duration with profuse expectoration, and being the result of these 
conditions, does not of itself materially affect prognosis. 

Mode of The most unsatisfactory cases are those in which the onset- 

has been insidious, and where the patient has been losing health, flesh, and 
strength without obvious cause. Such cases rarely do well. On the other hand, 
a veiy acute onset is not by any means always as grave as it appears to be at the- 
time. Some of these cases, which begin as actively as an acute pneumonia, 
ultimately become quiescent, but -the uncertainty and anxiety while the acute 
symptoms last are very great. 

General considerations are often of some aid. 

Age, — Speaking generally, we know that phthisis is more likely to run a 
rapid course in the young adult and in elderly persons. 

Previous health,— ke a general rule, the bettor tho general health, the better 
the prognosis. Yet there are frequent exceptions. Galloping phthisis 4nay 
develop in a person apparently previously robust, and, on tho other hand, in a 
weakly delicate person phthisis may last for years. 

The diathesis. — Persons of frail and slender build, of excitable, irritable dis- 
position, and of nervops organisation, form worse subjects for phthisis than those 
of placid nature and plethoric habit. 

The sanitary and social surroundings . — When these are bad, and such as are 
of themselves likely to cause ill-health, the liability to phthisis is greater, and its 
progress more acute ; but, on the other hand, removal to more satisfactory condi- 
tions often produces wonderful amelioration. On this account the prognosis 
is so far better among the poor than the rich, for if phthisis develop among the 
well-to-do, who are surrounded with every comfort and live under the most 
favourable conditions, it argues an extremely feeble resistance to the disease, a^d, 
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pro tanto, the prognosis is worse. Unfortunately, it is not possible for long to 
keep the poor under the more favourable conditions, and the improvement, which 
occurs in the hospital or sanatorium, disappears as soon as they return home ; 
indeed, the disease then sometimes seems to run even a more rapid course than 
before. 

The famUy history and family type of disease may assist prognosis, for where 
there have been other cases in the family, it is often found that the peculiarities 
of the previous cases are repeated in the later ones. 

THE TREATMENT OF PHTHISIS. 

If bacilli did not obtain access to the body, there would be no phthisis. Pre- 
vention, therefore, is the first object to be aimed at. To deal with this we must 
understand the conditions under which the bacilli thrive, whence they are 
derived, how they maintain themselves outside the body, and the means by 
which they obtain access to the body \ that is, we must know the complete life- 
history of the bacillus. The more we know of this, the more clearly we shall see 
how to deal with it. This subject has been already fully dealt with in con- 
sidering the etiology of phthisis. 

Prevention of Infection. 

Prophylaxis. — We know that the sources of bacilli are the tissues and 
•secretions of those animals and human beings already the victims of the disease. 
The means by which the bacilli gain access to the body are inhalation, inoculation, 
and ingestion by the mouth; lastly, we know that the bacilli may maintain 
themselves outside the body for long periods under conditions favourable to 
them ; those conditions are moisture, warmth, want of sunlight, and fresh air. 
In the case of man the chief risk of infection lies in the discharges from the 
body ; these should be carefully disinfected or destroyed. With tubercular 
ulcers or abscesses, the wounds should be kept constantly dressed with dis- 
infecting applications, and the dressings when removed destroyed at once by 
burning. The most likely source of infection, no doubt, is the expectoration 
of phthisical persons ; this should be dealt with in a similar way ; either 
special handkerchiefs or rags should be used, which could be quickly burnt, oi 
the expectoration should be received into spittoons, or into special vessels 
■carried in the pocket, which could be easily cleansed and disinfected. 'J'hey 
should contain some 5 per cent, solution of carbolic acid, which is strong 
onough after very short action to destroy the infectiveness of the bacilli com- 
pletely. 

The standing orders at the City of London Hospital for Diseases of the Chest are as 
follows : — ’ 

1. The sputum must be burnt. The spittoons in the wards will be half-filled with a 

saturated solution of commercial carbolic acid. * They must be emptied daily into gal- 
vanised iron buckets containing a mixture of small coal and sawdust, and those buckets 
must be emptied at once into the furnace fires. ^ 

The spittoons must be dipped into a saturated solution of carbolic acid, and then 
thoroughly cleaned before being returned to the wards. 

2. The cloths used for wiping the spoons, cups, and plates used by tuberculous patients 

must be boiled for twenty minutes after use, and before being hung up to dry. 

8. The cloths used for wiping the walls must be soaked after use in a saturated solution of 
carbolic acid. 

4. ^ Each patient must be supplied with a drinking vessel for his exclusive use, into which the 

sister will pour the doses of medicine. Those vessels must be cleaned regularly after use. ' 

5. j The pails used to convey the sputum from the wards to the furnace shall, when notin 

^ > xuse, be kept in a wooden trough containing a saturated solution of carbolic acid. 
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The chief source of danger to man lies in the consumption of tubercular food, 
especially meat and milk. 

In respect of meat, all animals slaughtered for food should be carefully 
inspected, and, if found to be tubercular, destroyed. This comes under the 
domain of State hygiene. 

In respect of milk, all cow-houses and dairies ought to bo placed under close 
supervision, unsanitary stables condemned, and all diseased animals at once 
slaughtered and the rest tested by tuberculin. 

These measures, again, could only bo undertaken by the State, for they 
would involve great expense, especially at first ; but in the case of phthisis, 
great as the trouble and expense might appear, they would ultimately prove less 
than the cost to the State resulting from the annual waste of life and strength 
consequent on the disease. 

Much, however, may be done by individuals by boiling the milk consumed in 
the houses, and thus sterilising it. There is no aground fur believing that boiling 
milk in any way impairs its nutritive value. The time will probably come when, 
in spite of the prejudice against boiled milk, it will be thought just as barbarous 
to drink unboiled milk as to eat uncooked flesh. Milk is most dangerous when 
it is consumed warm or fresh from a tubercular cow, and for the same reason 
tubercular mothers should not bo allowed to suckle their infants, even though 
the breast itself appears to be healthy, for the milk may be infected even though 
the breast be not obviously diseased. 

Dr Bulstrode ^ thus sums up his conclusions : — *'It would seem clear that oxomsivo preva- 
lence of pulmonary tuberculosis is found associated, often presumably in relation of cause and 
effect, with the following conditions ; poverty, with its attendant conditions, undorfeoding, 
overcrowding, deficiency of light, of ventilation,' and of cleanliness ; occupations involving the 
inhalation of sharp dust-particles ; damnness of soil ; alcoholism ; uimuo incidence of such 
diseases as measles and lung diseases, whicn predisposes the patients to now infection or to the 
maturing of an old latent tuberculosis. 

** From the point of view of prevention, as well as largely in respect of the treatment of the 
already tubercular, efforts to reduce so far as practicable these predisposing causes alfonl, to- 
gether with measures aiming at the avoidance of direct infection, the surest prospects of ell'ect- 
ing a ma tonal reduction in the death-rate from the disease.” 

The great natural disinfectants are sunlight and fresh air. The bacilli retain 
their vitality, we know, for a long time in warm damp places where there is little 
sun and air ; such places, for example, as cellars and underground dwellings, or 
close, ill-ventilated, ill-kept' rooms, where the windows are rarely open and little 
sun enters, and where dust and dirt are rarely removed. Under such circuTii- 
stances phthisis often seems to become almost an affection of locality. Therefore 
dwellings should be dry, airy, light and clean, and all unsanitary abodes. and 
dirty houses condemned. 

All these prophylactic measures on a large scale, as applied to the general 
population, belong to the domain of State hygiene and preventive medicine, but, 
so far as they can iJe applied to a family or small group of individuals, they 
naturally belong to Aie province of a medical man. 

Do what we will under the artificial conditions under which we live, 
especially in crowded cities, I suppose we must assume that in* one way or 
another every individual is exposed at some time to tubercular infection. This is 
shown by the large number of persons, presumably healthy, in whom, after death, 
healed tubercular lesions are found in the body, and especially in the lungs; 
but it is evident also that the healthy body has great powers of resistance 

^ Report to Loc. Gov. Bd., 1908, p. ^03. ^ 
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under ordinary conditions. It is important, therefore, if it can be avoided, not to- 
permit the normal resistance of the body to be diminished, and in the second 
place to increase and strengthen it when it is presumably diminished. Under 
ordinary circumstances, and under favourable conditions, the normal resistance of 
the body is suthcient for its protection ; in many cases completely, and in other 
cases partially, the lesions produced being localised, i.e., confined in situy by 
the healthy tissues. 

All the conditions which tend to keep the body in perfect health, or to restore 
health when it has been impaired, will, in the nature of things, diminish the risk of 
tubercular infection. Thus for the prevention of phthisis all the rules of sani- 
tation should be enforced and carried out, and the diminished mortality of phthisis 
of recent years is fairly to bo referred to the improved sanitary conditions of our 
towns, workshops and houses. The health should be watched and carefully 
tended from the earliest days onwards, and especially in early childhood, for it is 
then in all likelihood that the seeds of phthisis are for the most part sown. 
Children, therefore, should be brought up in healthy homes or schools, with plenty 
of food, fresh air, and out-door exercise. How far this is possible among the poor, 
and those who must work hard for their living, is another and different question, 
but it is something to know what is desirable. 

Especially are such precautions necessary where there is already a family 
predisposition to the disease, for though the strength of the family predisposition 
has probably been over-estimated, still it counts for something. 

They are important also where the chest is badly formed and the lungs are 
weak, for it is a general laiv that malformed organs are especially liable to 
disease. Children, therefore, and adults who are badly built, poorly developed, 
and of weak or sickly constitutions, require especial care. The children should be 
brought up out of large towns. In the country, or at the seaside, should be 
liberally fed and not overworked, and live as much as possible in the fresh air. 
When the time has come to choose an occupation for them, one should be 
selected which will carry pn the same regime, and they should not be confined 
to ofhoG work, with late and exhausting hours of labour. It is impossible 
to specify the lines to be followed in all cases, but the general laws of health 
must be strictly observed throughout life, and if the health appear to Hag 
from any cause, steps must be taken at once to restore it. It is wonderful 
to see what care and common sense will do for weakly children and adults, 
and how many with the strongest predisposition to phthisis escape, when 
managed rightly. 

The direction in which modern science is moving renders it probable 
that hereafter we shall have given us a substance, either tuberculin or some 
allied product, which may be used for protective inoculation, if not for all 
cases; at any rate for those which seem most predisposed ; and it is not too 
much to hope that before long, even if we cannot cure phthisis by such 
means, we shall at any rate prevent if^by conferring immunity through 
protective inoculation. • 

The methods so far discussed are those of prevention, no* of cure, and there- 
fore hardly belong, strictly speaking, to the treatment of phthisis, f.e., to the 
treatment of tubercular disease of the lung already established. Still, the doctor 
is often called upon, when treating a case of phthisis in a family, to lay down 
rules for the rest of the family which have so far escaped, in order to prevent 
them from falling victims to the same disease. Prevention, if not part of the actual 
treatment, is, at any rate, part of the practitioner’s work, and requires con- 
I sideration in a practical treatise ; for preventive medicine, if not the highest, is,, 
at ^y rate, the most beneyolent part of his work. 
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General Treatment. 

When the bacilli have gained iiccess to the body and established themselves 
in some part of it, the disease may remain local for a long time, but wherever 
it is, its existence in the body is a constant risk, and it would be well, if possible, 
to get rid of the tubercular disease by surgical means. In respect of phthisis 
it is important to treat the initial lesions of tubercle elsewhere, for it is an 
established fact that, no matter where the tubercle exists, if it become 
disseminated or infect other organs, the lungs hardly ever escape, iind, as has 
been stated, there is reason to refer many of the cases of phthisis in adult life 
to the tubercular lesions of early life or childhood. 

Thus it will be important to treat the early tubercular disease in the case of 
glands by scraping or excising, in the case of bones by appropriate operations ; 
and though it is true that operations sometimes seem to start an active tuber- 
culosis, probably by dissemination of the bacilli, still the number of oases in 
which such an event does not occur, and in which the patients are practically 
cured of their tuberculosis, is very much greater. 

It has been even proposed to excise portions of the lung which have become 
tubercular. Lung surgery for the cure of phthisis seems to be very unpromis- 
ing ; first, because of the gravity of the operation and the complications 
to which it must necessarily lead ; secondly, because of the difficulty of diag- 
nosing, with sufficient certainty to justify the risk of operation, the early cases 
of phthisis in which the prospects of cure would be greatest ; thirdly, because 
of the practical impossibility of removing all tubercular tissues by any 
operation whatever when the disease has become so far established as to be 
definitely diagnosed and localised. 

In speaking of lung surgery, 1 am now referring to operations which have 
for their object the cure of tubercle by the removal of the diseased tissue from 
the lung, and not to other operations upon phtliisical lungs for other purposes ; 
for example, the opening and draining of chr nio cavities. 

In most cases of visceral tuberculosis — for example, tubercular glands in the 
mesentery and mediastinum, tuberculosis of the intestines as well as of the lungs 
— surgical treatment is out of the question, and the treatment must be of a 
different nature. 

The progressive destruction of tissue which takes place in tuberculosis is duo 
in part to the action of the products of the tubercle bacilli, to the absorption of 
which also many of the symptoms of the disease are to be referred, and in part 
to the secondary infection of the tubercular parts by streptococci and other 
pyogenic organisms, to which much of the fever, diarrhcca, and other 
symptoms are due. The objects of treatment will therefore be, in cases 
where it is impossible, as in phthisis, to remove or eliminate the tubercle bacilli 
from the body, (1) to neutralise or destroy, or at any rate render inert, the toxins 
they produce, and by Appropriate means to counteract and control the symptoms 
they cause ; in other wbrds, to diminish the virulence of the bacilli, and to increase 
the natural resistance offered by the body ; (2) to prevent secondary infection, 
or, when it has occurred, to deal with its consequences. With our present know- 
ledge we cannot separate these lines of treatment from each other, but for general 
purposes we may arrange our means of treatment of phthisis into three groups : 

1. Those measures which have for their object the reduction of the virulence 

of the bacilli ; 

2. Those which increase the resistance of the body ; and 

3. Those which deal with the vapouB symptoms as they present themselves. 
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How far the complications which may arise require special treatment will be 
considered in its proper place. 

To the first group belongs the treatment of tubercle by tuberculin, the 
serum of immune or immunised animals, and all the antiseptic methods which 
have been suggested, whether by internal administration through the mouth, 
subcutaneous injection, or locally by means of inhalation, and sprays, or by intra- 
tracheal or intra-pul monary injection. 

Under the second head come all the methods of general and special hygiene, 
by whicli the body is kept in, or restored to, good health. 

The third, viz., the treatment of symptoms, though often disparaged as 
empiric, is not only a necessary part of treatment, as relieving the patient’s 
distress, but is truly scientific, if it be remembered that the symptoms are 
mainly due to the absorption of the toxins of the tubercle-bacilli and other 
organisms, and that the real object of symptomatic treatment is to find the 
antidotes to these toxic substances by which their evil eficcts upon the body 
may be counteracted. 

Useful as such a general classification of the methods of treatment may be, 
it is not desirable or practicable to carry it out into too great detail, and it will 
be more convenient to discuss the special methods of treatment without more 
than a general reference to the classification suggested. 

Tuberculin. — In 1890 Koch ^ startled the world by the announcement of a “ kur,” or spocilic 
treatment for phthisis. The facts stated were, that by the inoculation of a certain fluid named 
tuberoulin, guinea-pigs could bo rendered immune to tubercle, and that in man a profound 
effect was produced upon tubercular tissues which resulted in the destruction of tlio diseased 
parts and their healing by cicatrization. Phthisis, it was stated, could be cured with certainty 
in the early stages, and improved even in advanced stages. Clinical observation, which at the 
time had been insufficient, has not confirmed the promises then lield out. 

Tuberculin is a sterilised glycerin extract of tubercle cultivation. Man was found to be ex- 
traordinarily su.scoptible to its action — bulk for bulk more than 1500 times as susceptible as the 
guinea-pig — and a tubercular person much more susceptible than a healthy individual ; for while 
2 c.c. of tuberculin were necessary to produce the required effect upon the guiiiea-]>ig, a healthy 
man required only 0'25, and a tubercular man only as much as O'Ol. Wlicii it is remembered 
that the fluid itself is a greatly diluted extract, the extraordinary toxicity of the substance may 
be realised. 

The healthy human being reacts either not at all, or scarcely at all, to a dose of 0*001 c.c., and 
the same holas good with regard to patients sulTcring from other diseases than tuberculosis. 
But the case is veiy different when the disease is tuberculosis ; the same dose of 0*f‘01 cubic 
centimetre, injected subcutaneously into the tuberculous patient, causing a severe general 
reaction, as well as a local one. 

ThR geiMral recuitimv consists in an attack of fever, which, generally beginning Avith rigors, 
raises the temperature above 39", often up to 40", and even 41* C. ; this is accompanied by pain 
in tl^e limbs, coughing, great fatigue, often sickness and vomiting. In several cases a slight 
icteric discoloration is observed, 'and occasionally an eruption like measles on the chest 
and neck. The attack usually be^ns four to five hours after the injectiou, and lasts 
from twelve to fifteen hours. Occasionally it begins later, and then runs its course with less 
intensity. The patieuts are very little affected by the attack, and, as soon as it is over feel 
com))aratively well, generally better than before it. ..... 

The local reaction can be best observed in cases where the tuberculous affection is visible ; 
for instance, in cases of lupus. Hero changes take place which show the s])ecilic anti- tuberculous 
action of the remedy to a most surprising degree. A few hours after an injection into the skin 
of the back, that is, in a spot far removed from the diseased spots on the face, etc., the lupus 
spots begin to swell and to redden, and this they generally do oofore the initial rigor. During 
the fever, swelling and redness increase, and'may finally reach a high degree, so that the lupus 
tissue becomes brownish and necrotic in places. 

After the subsidence of the fever the swelling of the lupus tissue decreases gradually, and 
disappears in about two or three days. The lupus spots themselves are then covered by a crust 

* ' /). med. Woch,^ Nov. 3, 1890. 
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of serum, which filters outwards, and dries in the air ; they change to crusts, which fall olf 
after two or three weeks, and, sometimes after one injection only, leave a clean red cicatrix 
behind. Generally, however, several injections are required for the complete removal of the 
lupus tissue. 

The remedy does not kill the tubercle bacilli, hut the living tuberculous tis.suo.s. It has no 
olfect upon dead tissue, as, for instance, necrotic cheesy masses ; nor lias it any elfect upon 
tissues made necrotic by the renierly itself. In siicli dead tissue living bacilli may still bo 
present, and if not thrown otf with the necroso<l tissue, may infect the surrounding tissues anew. 
It thus becomes necessary to jirotect the living tissues from infection by continued application of 
the remedy. It was found tliat the d»)se, when frequently repoattxl, liad to he increased, until a 
very large quantity was tolerated without reaction. This fact K»»c]i atiributed to tlio complete 
destruction of all tubercular tissue, but it is ])robable that more inilueiico must bo attributed to 
the establishment of tolerance than Koch believed in at first. 

In phthisis the geiKiral reaction is nrodomiiiant, but the hiijal ehanges are the same in 
character; the tubercular tissue is reiiaered necrotic and inllaninial ion lakes place round it. 
The separation and discharge of the neerotic tissue is much nmre dillieull, and reinfeetioii much 
more likely. To deal with tliis risk repeated injections are i*mploy('<| in inereasing doses. 

Clinical observation, however, has demonstrated that the remedy lias unferinnately by no 
means the value whicli Koeh originally claimixl fin* it. Kveu in the ease of lupus, where tlio 
effect is most striking and the conditions most favourable for cure, there has bc»*n no ca.se of 
complete cure, while in ]i}ithisi.s the results have been utterly disappointing. Kvcii in thb most 
successful eases the iinprovemoiit has not been greater than is often seen, under various other 
forms of treatment, wlien patients are taken into liospitals and ciirefully atti*nded. In many 
instances the disease runs its course unalfected, and in others it is aggravatiMl. 

In phthisis the use of the remedy is not without risk.^ Thus there may be violent infianinia- 
tion set up of a broncho-piicumoiiic type ; the separation of tlie necrosed tissue may ho assoeiati'd 
with haemoptysis or even pneumothorax, and it will of course leave a larger cavity behind. 
Keinfectiou of the surrounding parts is almost certain to occur, and the disease may spread with 
increased rapidity. Lastly, the bacilli may gain access to the blood, in whicli they have been 
demonstrated soon after inoculation, and thus lead to rapid dissemination of tubercle and the 
death of the patient. 

Though these risks exist, fortunately such accidents are not common, and in the maj<»rily of 
instances the disease continues its com so, not mat<*rially inlliienctsl by the remedy for good or ill. 
fV»r these and other reasons the treatment of plithisis by tuberculin W’as for some time practically 
abandoned. 

In the last few years tuberculin treatment has again come into vogue, but much smaller doses 
are used, one-tenth of the old dose, or 0*0001 c.c. With thi.s do.se the reaction is coiiiparativcly 
.slight. Thero may bo but a slight rise of temperature of a degree or two, and a feeling of slight 
malaise. The dose is generally repeated in ten days to a fortnight’s time, and may ]>c gradually 
increased even up to 0*01 c.c. or more. 

Tuberculin was a crude and impure substance, and attempts were made to K(q»arate its 
ingi’edieiits and to discover the active substance, but without success, K(»ch liim.si-If used a 
purified extract obtained by precipitating the crude extract with absolute alcohol and re- 
dissolving it. This was found to have no advantage over the crude extract, and tlic latti'r was 
almost entirely used in the clinical investigations. ^ 

Hunter '* succeeded in separating from the crude extract certain alkaloidal substances, which 
raised the temperature, and he thought that, a.s it was possible to obtain the effect of tubei'culin 
without the fever, so it might be possible to obviate the inflammatory uetion also. 

Kuhne® made an exhaustive analysis of tuberculin extracts obtaiiu^d from cultivation media 
of different constitution, and though he reached the conclu.sion that the active substandfc is of 
the nature of a deutero-albumose, lie failed to isolate it. 

Various modifications of tuberculin have been introduced, c.fif. , tuberculocidin and anti- 
phthisin of KIcbs, tuberculin purificatum of v. Kuck, oxytuhenmlin of Hirschfcld, and 
Beraueck’s tuberculin, ejid others, but they none of them appear to present any special 
advantages. 

Koch has also introduced two modifications of tuberculin, tuberculin O. and tuberculin K. 
These are really preparations of disintegrated iMcillary protoi>la.sm. They are made by rubbing 
up in a mortar dried cultures of tubercle bacilli with di.stilicd water and centrifngalizing the 
mixture, the fluid decanted from the first centrifugal ization being called tuberculin 0. (ohi'rst) 
and that from the others mixed and called tuberculin R. (residuatum). It was claimed that 
T.R.*ha8 all the minimising and curative effects, without the disadvantages, of the old tuber- 

^ Virchow in Berliner med. Woch,f Deo. 1890| Jan. and Feb. 1891. 

* BrU. Med. July 26, 1891, » Zt9ch. \ Biol, xxix. 808. • 
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culin. The early reports on T.R., or new tuberculin as it was called, wore, on the whole, 
unfavourable. For while in some cases it seemed to do good, in others it seriously aggravated the 
condition. Recently it has been asserted that this uncertainty as to the cheet was due to the 
dose administered being too large, and given at the wrong time, and to the want of an indicator 
to show how large the dose should be and when it should be given. 

The agglutination-test was suggested as an index, but has proved inadequate. The opsonic 
index is now advocated. 

Opsonic Index. — ^The ii^ection of T.R. has a direct action upon the tubercle bacilli, 
renduriiig them more readily ingested by the phagocytes. 

The test consists in counting the number of tubercle-bacilli the phagocytes of the patient 
will ingest in a given time compared with those of a healthy man. If they are equal the opsonic 
index is 1. 

The opsonic index in diiTcrent healthy {lersons varies a good deal from 0*8 to 1 -2, and varies 
still more in phthisical patients, so that a very high as well as a very low opsonic index may be 
met with, but as a rule the index is low. In any given case, however, it appears to be constant 
for a time. Now, if to a tubercular patient an injection of T.R. be given it is followed by a fall 
in the opsonic index (the negative pluise)^ which in the course of a few days is followed by a rise 
(the positive phoJte), A second injection is followed by a similar drop, so that if given during 
the negative ])hasc the fall is increased. The positive phase is the time for a repetition of the 
injection of T.R. To carry out such a course of treatment necessitates frequent determination 
of the opsonic index by a practised and skilled worker. The time and expense incurred render 
the method impossible for most pcojile, doctors and patients alike. 

Fui*ther, the general trend of opinion on the part of those who have worked at the opsonic 
index critically appears to be unfav'ourable. Recently its value has been seriously assailed from 
the Pathological Department at Cambridge. ^ Unless these observations are themselves erroiiojius 
it is impossible to avoid the conclusion which the authors draw, that the margin of error is so 
great as to rob the opsonic index of all practical value, and to render conclusions drawn from it 
extremely inaccurate or even misleading. 

It has been stated that the jmsitive phase follows at much the same interval after the injec- 
tion of the same dose, and that the patients* feelings may be taken as a suhicient index, for 
during the positive phase they feel and appear better, while during the negative phase they feel 
and are not so well. 

The dose employed is extremely small, from to uiv nigr., but in many cases the results 
are said to be striking. At the same time failures are frequent, especially in any but the earliest 
cases, and at times grave exacerbations are apparently set up.^ 

It seems probable, therefore, that so far as phthisis is concerned the ultimate verdict on T.R., 
even with the help of the opsonic index, will be the same as that passed on the old tuberculin. 

Disappointing as tuberculin ha.s proved to be in respect of the treatment of tuberculosis in 
man, its use for the diagnosis of tuberculosis in cattle is daily extending, and cattle thus 
diagnosed to be tubercular prove, aliiKjst without exception, to bo so when slaughtered. If this 
test be rigidly applied, and all animals which give the reaction slaughtered, there is ho]>e that 
in time the amount of phthisis in man may be greatly reduced by the removal of two t)f the 
chief sources of infection, viz. , infected milk and meat. 

Nor does it seem too much ^ hope, perhaps, that in tuberculin, or in some substanci; like it, 
may be found ere long a vaccine which may have the same protective effect against tuberculosis 
that vaccination has against smallpox. 

A general review of the treatment of tuberculosis is given by Bulloch, Med. Chir. Trans . , 
Ixxxix. p. 69. 

^erum. — The protective influence against anthrax, tetanus, and diphtheria, of the blood 
or blood-serum of animals rendered immune to these diseases, suggested the same line of 
experiment in the case of tuberculosis. The dog, godt, and ass were the animals selected, because 
they were supposed to be naturally immune to tubercle. They are, however, not Immune, and 
the ex][)eriments showed that no protection was conferred. 

The blood serum taken from dogs rendered tubercular was not Aiy more efficacious. Nor 
are the anti- tubercular sera devised by Maragliano and by Marmorek more successful. 

Nor is there any evidence so far to show that immunity to tuberculosis can be conferred by 
any other germ disease, although statements have been made that, anthrax, erysipelas, and 
vaccination confer protection. 

The idea that putrefaction could destroy the virulence of the tubercle bacillus led Cantani 
to propose the inhalation of cultura fluids of putrefactive bacteria. The results were negative, 

^ Strangeways and others in the Bull, qf the Comm, for the Study of Special Dis., Camb., 
Augk 1907. 

r Cf. Virchow’s Jahrb.^ 1904, p. 301. 
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and it has been finally shown that the tubercle bacillus and the putrefactive bacteria will grow 
together in the same medium. 

The treatment of phthisis by subcutaneous injection of canthaiidato of potash was abandoned 
almost at once, for it was found to cause albuminuria, hseinaturia, and cystitis ; it was dangi^'uus 
and useless also. 

Its introduction was based upon theoretical considerations, which are of interest ; (1) canthari- 
■diii was stated to excite serous transudation in the kidneys and lungs ; (2) the serum in 
tubercular patients was presumed to have antitoxic projierties. It was concluded, therefore, by 
Liebreich that the injection ol cantharidin in phthisis would cause the exudation of the serum 
containing the tubercular antitoxin into the tubercular tissues, aud thus check the progress of 
the disease. 

Antiseptic Treatment of Phthisis. 

By this is usually understood the treatment of phthisis by remedies which, 
from the effects they produce in checking the growth of bacilli outside the body, 
are thought likely to have a similar effect when introduced within the body. 
The remedies are numerous, and of a very miscellaneous character ; the methods 
of introducing them various ; and, iti all cases alike, the effects are uncertain. 

The modes of administration are by the mouth, by inhalation of sprays or 
vapours, by intra-tracheal or intra-pulmoiiary injection, by subcutaneous injec- 
tion, and, lastly, by introduction per rectum. 

The most convenient method is by the mouth, the most certain by sub- 
cutaneous injection. The choice of method will naturally vary with the patient, 
with the clinical form of the dise<ase, and with the nature of the remedy selected. 

As to the mode of action in these various methods of administration, it is in 
most cases by the general action of the remedy after absorption ; in a few it is 
presumed to be more local, as in inhalation, or direct injection into the trachea 
or lung ; but even in these methods the drug is in great part absorbed, and its 
action is more general than local. 

The difficulties in the way of applying the antiseptic theory in practice are 
two : first, that of using the antiseptic substances in a sufficient degree of concen- 
tration to produce their effect when introduced into the body ; se(;ondly, tliat of 
ensuring their local action upon, and confining it to, the diseased part. 

Almost every antiseptic known has been tried in one way or another, and most 
of them have been quickly abandoned as inert or harmful. It would be waste 
of space to refer to any but those few which have either been most largely 
employed, or found most useful. 

Mercury is undoubtedly one of the most powerful antiseptic substances wc possess, and, 
beyond its influence on syphilis, lias a favourable eifect on other septic affections. 1 have seen 
cases which presented all the features of malignant or ulcerative cndocarditiH, after resisting 
other methoas of treatment, improve at once upon the administration of uierciiry, and in some 
cases of acute phtliisis, also, I have been favourably impressed with its effects. 

It may be administered in the form of Ilyd. c. CrcUl, or bettor atill, in small dose^of Liq. 
Hyd. Perchlor. The combination with iodine, u.jjr., Pil. Hyd. lodidi Kuhri, gr. is also 
useful. 

Its administration must bo perse veri ugly continued for some time, and therefore requires care 
and watching. 

I have seen patients improve greatly in general health under its use, and I think this line 
of treatment deserves more attention that it has recently had. The administration of mercury 
and its preparations by subcutaneous injection has been pretty generally abandoned. Recently, 
however, the favourable reports of the subcutaneous injection of a solution of cyanide of mercury 
in syphilis led to its trial in phthisis, but its use proved to be attended with uniilcasaiit 
symptoms and danger. 

Iodine, in whatever form administered, whether as iodine, iodine water, the iodides, or iodo- 
form, has little or no influence when administered by the mouth, though it has been freely used 
and in large doses. These preparations are not well borne, and, as a rule, cause so much discom-* 
fort and depression that they have to be^given up. • • 



564 i>iSEAS]^ OF THE ORGANS OF RESPIRATION. [Soc. 60. 

Iodoform has had its advocates. The drug has been used in large amounts, even up to 30 
grains a day, and for as long as a month continuously. It is, however, not well tolerated, and 
produces iodism early. It may be given in tlie form of a pill, c.gr., iodoform, gr. 2 ; sugar of 
milk, gr. 1 ; glycoiine of tragacanth, q.s. 

Salicylic Acid, salicylate of soda, salol, and salicin, benzoic acid, and the benzoates have been 
largely tried, but have proved inefficacious. 

Tar Preparations and their Deri uatea.— ‘Tar loater and tar piUs are old-fashioned remedies, 
and the various tar- derivatives have now entirely taken their place. Foremost among these are 
creasote, giiaiacol, and carbolic acid. 

Carbolic acid is but little used now. It is best administered in the form of a pill, e.g., 
carbolic acid, gr. ii ; glycerin, tTl i ; powdered althtea, gr. iii ; or it might be given as the 
sulplio-carbolate of soda, gr. x to xv, in an ounce of water. 

Creasote and guaiacol are at present the two favourite remedies. 

Creaaote. — Creasote must be given continuously for some time and in full doses. It is 
frequently ])reseribod in the form of a pill or capsules, and should be then taken on a full 
stomach. So administered it often disturbs the digestion, impairing the appetite and leading 
to unpleasant repetition. ' 

To avoid these objections, especially when large doses seemed desirable, the drug was dissolved 
in sterilised oil and injected siib cittern into tlie buttocks or thighs. Striking results are often 
produced in this way, but the pain and discomfort caused by the repeated injections were great 
drawbacks. It is now given by the mouth, dissolved in cod-liver oil, in the strength of 10 or 15 
minims to the drachm or more of oil. In this way large doses may be taken without disturbing, 
digestion, for long peiiods together, and, according to my experience, with very great benefit. 

There are several kinds of creasote ; that derived from beech wood was cs|)ecially advocated 
by Bouchard. It has the peculiarity that it contains from 6 to 9 per cent, of guaiacol, which 
some other creasotes, for example, that obtained from pine wood, are quite without. 

Guaiacol has been preferred to creasote, because the taste and odour were more agreeable, 
and it was not so likely to disagree with the stomach. It may be given dissolved in spirit of 
wine and diluted with water, or in cod-liver oil. 

The carbonate of guaiacol has been advocated as being less irritating to the stomach. It may 
be given in large doses, oven up to 90 grains daily, 3 to 8 grains being the usual dose to 
commence with. It is a tasteless powder and may be taken in milk. 

Guaiacol Cinnamate or Styracol is advocated on account of thp cinnamic acid it contains. 
It is said to be specially useful whore intestinal tuberculosis exists and where the expectoration 
is fetid. It is best given in the form of powder, 10 or 15 grains for the dose. Hotol is another 
preparation of cinnamic acid. 

Sulphuretted Hydrogen and Carbonic Acid,— It has been shown that the former gas, when 
introduced int6 the rectum, is eliminated by the lung. It is upon the stated antiseptic action of 
these two substances after absorption that Bergeon's treatment is based. This consists of the 
introduction into the rectum of carbonic acid gas which has been passed through water saturated 
y/ith h3^drogen sulphide. It is an unpleasant method of treatment, and experience has not 
shown that it has any compensating advantages. 

Formic aldehyde has been recently advocated ^ for administration by intravenous injection. 
The strength employed was 1 in 2000, the amount introduced being at the rate of 2 cub. 
centim. of the solution for' each heart-beat, to give, theoretically, a strength of 1 in 100,000 
in the blood of the left ventricle. The operation is not devoid of risk. 

In a'iucous solution (i.e.. Formalin) it has been used as a spray. 

^rscfi/c. ‘—Arsenical cures have been often tried and abandoned. Recently the use of 
cacodylate of sodium has been advocated, and large dose^i.of it given, although it contains 53 
per cent, of arsenious acid. Although some patients seem to tolerate ai^ initial dose of as much 
as 3-4 grains throe times a day, in others the signs of arsenical poisoning are produced by much 
smaller doses. 

As the remedy would have to be taken for a long time continuously, the treatment would 
Jnvolvo all the risks attendant on the prolonged administration of arsenic, and must, therefore, 
be carefully watched. It is best given as a weak aroenical water — such as La Bourboule — or 
artificially prepared. 

Cinnamic Acid, or Sodium Cinnamate (Hetol), has been warmly advocated. It is given 
internally in doses of 3-5 grains. It may be also administered as the oil of cinnamon or cassia 
(5-10 minima) emulsified with cod-liver oil. 

< Balaam of Peru i)robably owes any action it may have to the cinnamic acid it contains, 
r * 1 Maguire^ Lancet, 1900, ti), p. .1712. 
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Inlialatiom^ vapours, sprays. — The chief action of drugs administered in these 
ways is upon the upper air passages. They relieve cough and produce expectora- 
tion, but they have been largely employed with the idea that the diseased parts 
of the lung may be influenced by the medicaments introduced with the air. 
There are three objections to this theory : first, that sprays are almost entirely 
deposited in the throat and larynx ; secondly, that if they reach the air passages 
at all, they do not travel far, and though portions may in time reach the lung 
tissud, they will bo carried into the parts into which the air entry is freest, that 
is, into the healthy and not into the diseased parts ; this objection applies to the 
use of vapours also; and, lastly, that it is difficult to employ substances in 
strength sufficient to have any bactericidal or antiseptic action at all. 

When sprays are used, large quantities are, of course, swallowed, and will be 
absorbed from the stomach. Vapours also are freely absorbed when introduced 
into the air passages, so that in estimating the effect of both sprays and vapours 
allowance must be made for the action of the drugs employed after absorption. 

Sprays. — Solutions of benzoate and salicylate of soda, of sodium chloride, and many other 
substiinces have been freely employed in this way, but beyond their local a(‘.tion on the air- tubes 
they jiroduce no effect other than is produced by absorption from the stomach. 

Vapours, — There is no evidence that vapours have any bactericidal action at all, and the 
]>ropev place to consider their use will bo under the treatment of symptoms. 

Oxygen has been advocated, but whatever effect it may have upon the general condition, it 
has none on the disease. 

Hydtofluoric acid (i.e., inhalation of air passed through water contidning 50 parts of the- 
dilute acid with 150 parts of water) was in vogue for a time, but its results were either negative 
or deleterious. 

Superheated air is a useless method, for it is shown that even when tlio air in the apparatus 
is between 200-300" F.,^ that in the trachea is not raised more than a degree or tWo, while a 
thermometer placed between the lobes of the lung is quite unaffected. 

Intra-iaryngeai Injection. — To secure a larger amount of fluid passing into the air- tubes- 
than is possiblo by inhalations or sprays, intra-laryngoal and -tracheal injection have be^ni 
employed, the fluid being injected by means of a syringe passed through the larynx direct into 
the trachea. There is, however, no evidence to show that the fluids injected reach the rliseascd 
X)arts, or have any direct action on the lung, other than can bo attributed to their local action 
or to absorption. The proccduro is less easy than spraying, and yields no better results. 

This method of treatment was first sugge.stcd by Romberg in 1886. It was ex[)erimen tally 

5 roved that fluid in large quantities could be injected into the trachea of animals without 
iscomfort, that it was carried into the alveoli, and that it was readily absorbed. 

The quantities injected in man have varied much, generally one drachm or less, but some- 
times as much as two drachms at a sitting two or three times a day, the syriiigo being passed 
through the glottis, and the injections made direct into the trachea. As a rule, it is necessary 
to brush the throat over with solution of cocain first.® 

The following solutions have been used : — Menthol, 10 per cent., or benzosol, 10 per c#nt. ; 
guaiacol, 2 per cent., in olive oil or in glycerine and spirit. 

Intrapulmonary Injections, — This method consists in tlm direct injection of antiseptic 
solutions into the diseased* pai-ts of the lung or their immediate neiglihourliood by means <if a 
needle introduced through the chest walls. The substances used have been various— -pcrchloride 
of mercury, carbolic acid, thymol, menthol, creasote, camphor or iiaphtliol, chloride of zinc, 
nitrate of silver, iodoform, iodine, iodide of soda, horacic acid, and others. 

It has been shown that cicatricial tissue may he produced by these means in the lungs of 
healthy animals, hut the nature of the tubercular process in the lungs makes it evident that 
the cicatrization, even if produced, could have hut little effect upon tlie disease. In the cases 
in which this method has been used in man, it has done no good, but, on the contrary, in some 
instances, by exciting fresh inflammation, has done positive harm. 

^ Gilmour Thompson, New York Bee,, 1890, No. 17. 

* Berl, klin, Woch,, 1886. , ® MedfChir, Trans., 1894. 
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Surgical Operations. — These are two ; 

1. The incision and drainage of large cavities. 

2. The excision of the diseased parts of the lungs. 

1. The incision and drainage of large cavities. — ^The only cases in which such a procedure 
would sceni to bo indicated arc those in which there is a large chronic cavity with copious 
and pcrhax)s foetid discharge, the object being to give an external vent to the secretions, and 
thus remove the discomfort and risk attending expectoration through the lung. 

A distinction is often drawn between chronic cavities of tubercular and those of bronchi- 
ectatic origin, operation being advocated on the latter but not on the former. But the diagnosis 
between them during life is, to say the least, very uncertain, for many cavities diagnosed as 
broiichioctatic prove to be tubercular, and a cavity of bronchicctatic origin, when it has 
reached a large size, has long ago ceased to bo a simple bronchiectasis. The distinction has, 
tlicrefore, a theoretical rather than a practical value. 

Where the cav ity is large, single, and at the base, it will bo easy to reach and drain, and 
some relief may then be given if the discharge be copious ; but the fistula must almost of 
necessity be permanent. Unfortunately, in most cases the cavity, if single, is not a simple one, 
but pouched and irregular. More often there are several cavities ; drainage is then imperfect, 
and the object of the operation not achieved. 

In most cases operation does no good, for practically these cavities cannot contract and 
heal. In many it does harm, and aggravates me discomfort which the patient suifers. 

The incision of cavities at the apex, especially when of large size, is still more unfavourable in 
its results, and has been abandoned. 

2. Excision of the diseased parts of the lung. — The operation has been advocated on the 
ground that tubemlc is in its early stage, like cancer, a local disease, and that its removal 
would prevent its spread. 

The obvious objections are that it i.s impossible to toll, even in the earliest cases, how far 
the mischief extends so as to remove all the diseased parts, and that phthisis is often but a 
secondary infection of the lung from some primary tubercular disease elsewhere. 

A few successful cases have been reported. Thus Lowson^ removed a portion of the right 
upper lobe in a woman of 34 years of age. The operation was successful, and the woman lived 
nine months, and died then suddenly of hicmatemesis. There was no post-mortem examination. 

Tufficr^ also removed the right apex in a man of 19. The wound healed completely in 120 
days ; the man was living and well four years later. 

Against a few succes.sful cases such as these must be set a much larger number of failures. 

. The results of the operation are quite uncertain, and the risks very great, so that the operation 
is, in my opinion, not justifiable, and has been rightly abandoned. 

The Treatment of Symptoms. 

General symptoms must bo treated on general principles. The more special 
Hsymptoms of phthisis call for special consideration. 

Fever. — The fever rarely requires treatment, for the temperature is sc Mom 
very high, and if high, rarely remains so, for long. Patients often feel the better 
with a high than a low temperature, the fever acting, no doubt, as a stimulant, 
the \rant of which the patient feels when it is absent. For these reasons anti- 
pyretics, which are very transient in their, action, do not now find much favour in 
the treatment of phthisis. To produce any effect upon the temperature, they must 
be given in large doses, and, when so given, o^ten produce unpleasant symptoms. 
They cannot be often repeated or long continued, so th|it their use must he 
reserved for special occasions. They arc all alike given in smaller doses, hut then, 
whatever general effect they may have, their action is not antipyretic, for in 
such doses they do not lower temperature. 

The drugs chiefly employed as antipyretics are antipyrin, antifehrin, phen- 
acetin and quinine, hut of these the first and last have been most used. 

Antipyrin has been given in 10 to 15 grains three times a day, or in larger doses, even 
up to ^0 grains in the day. Such amounts are rarely tolerated, and even smaller doses often 
;»use discomfort and depression. This drug is hardly ever used now. 

€ 1 Brit. Med. Jour., 1893, i. 1152. ^ * Tuffier, Paris, 1897. 
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The same may he said of Salicylate of soda and Salicylic acid. 

Quinine, again, when given as an antipyretic, must be given in doses of 16 to 30 grains in 
the twenty- four hours, and such doses cannot be often repeated. 

Of all these drugs alike the smaller doses have no antipyretic action. 

Aconite and digitalis, though standing in the list of antipyretics, have little, if any, effect 
upon temperature, and are given for other considerations in fever, the former to reduce pulse 
tension — but this is usually low enough in phthisis — and the latter to 'raise tension and stimulate 
the heart. The former is contra-indicated , though the latter may bo useful, if the heart be flagging. 

Sx^onging with tepid water, either of the whole body or of the arms and legs 
only, is the simplest and best method of reducing temperature in phthisis. This 
not only reduces the temperature, but adds greatly to the comfort of the patient, 
who often asks for its repetition. This treatment may be repeated as often as 
necessary with advantage. 

Gold bathing and cold douches are rarely employed in phthisis, and are not 
required. 

Sweating^. — Sweating, though a very common symptom in phthisis, is very 
inconstant. It may come and go in the most irregular way. It may be absent 
throughout in some cases, and it is only when considerable and frecpient that it 
oalls for treatment. It is usually spoken of as night sweating, hut it would be 
better called sleep sweating, for it occurs night and day during and after sleep, 
and, as a rule, only then. It is a source of risk by chill, especially when it occurs 
at night. The patient, therefore, should sleep in flannel, and if the clothes 
become very w^et or damp, they should be changed, food and stiiuiilants being at 
the same time given. 

Sweating depends in great part upon the general condition of the patient, 
and is therefore relieved by any drug or treatment which improves the gcuei'al 
health. This is the explanation of the use of iron, quinine, acids, hypo])hos])hitcs, 
feeding, and stimulants. 

Atropine is the most reliable of all antihydrotics in phthisis ; it is usually given in the form 
of a pill at night time, or, if necessary, Thfot a grain of the sulphate. 

A third of a grain of the exl raot of belladonna, or 10-1 5 minims of tne tincture, may be given 
with equal effect ; but the atropine piU is more convenient, and rarely fails. Its administration 
may be continued for a long time without any increase in the dose becoming necessary. 

Some persons are very susceptible to belladonna in any form, even a small dose causing so 
much dryness of the mouth and discomfort that it has to bo given up. 

Strychnine comes after atropine, but is far inferior to it. 

Three to 6 minims of the Liquor Strychninse, or 10 minims of the tincture of nux vomica, 
given on going to bed, will usually be suSSicient. 

Oxide of Zinc was the favourite remedy before atropine and strychnine came so much 
into vogue. Of tMs 2-8 grains may be given in a pill, either alone or in combiiiatiun w?th the 
same amount of extract of conium. 

Comphoric Add has been much advocated recently, and is by some considered to be superior 
to atropine. It may be ^iven in doses of 6-30 grains twice daily, dissolved in oil. 

Other remedies, less reliable, but useful in certain cases, are many of tlic mineral adds, e.g., 
nitrohydroMoric, sulphuric, oV acetic, in doses of 10-16 minims of the dilute pharmacojMcial 
preparations ; gallic and tannic adds, grains 10-15 ; pierotoxin, grain ^ ; nitrate of 
pttocarpin, grain (This dose of pilocaqnn often prt^uces a slight sweat within a few 
moments of taking it, but checks the sleep sweats.) Goto Bark, 6 minims in emulsion. Pulv, 
Ipecac. Co. is useful from the opium it contains. 

Agaricin has been advocated recently in doses of to ( of a grain, increased up to 1 grain. 
This takes some time, six hours or so, to act. It should be combined with Dover’s powder to 
check its laxative action. 
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Lastly, iron preparaMons, especially the mlphaU and percUoride ; (usetate of lead ; and’ 
digitalis. Many of thoso preparations are given as stimulants, and as astringents. Their 
action is slow, and probably indirect, through the inliuence they have upon tlie general nutiitiou 
and tone of the body. 

Cough.— The treatment of cough will vary according to its character, ita 
cause, and the effect it produces upon the patient. The cough in phthisis is 
essentially conservative, having for its object the removal from the air-tubes of 
morbid products which would be harmful if allowed to remain. As a rule, the 
cough is short, not very frequent or difficult, and relieves ratl^er than distresses 
the patient, so that it may require little, if any, treatment. Certainly the routine 
administration of opiates or sedatives for cough in phthisis is quite as likely to 
do harm as to do good. 

The cough may, however, be frequent, violent, or paroxysmal, ‘and cause 
much distress ; then it must be treated, but the choice of remedies is wide, and 
will vary with the conditions which cause it. 

Unusual frequency of a cough may be due to an unusual amount of dis- 
charge, as in cases in which there is rapidly progressing breaking down of the 
lungs, or where there are freely secreting cavities. If the cough be less, the 
secretion will be longer retained in the lungs, and experience alone can show 
whether the frequent cough, or the retention of the secretions, will cause most 
discomfort to the patient. 

With chronic cavities which freely secrete, the cough is, as a rule, not 
frequent but paroxysmal, occurring once or twice a day, especially in the 
morning, and continuing until a large amount of secretion is brought up and the 
cavity emptied. After this, there will be little cough until the cavity has again 
become filled. Position largely influences the cough in such cases as those ; thus 
by lying in some particular position, as on one side, the expectoration is 
facilitated, and the ooughing-bont shortened, while, when rest is desired some 
other position is assumed, in which the fluid is more easily retained within the 
cavity for the time. 

Violent morning cough is due to the accumulation of secretion, either in 
cavities or in the air-tubes during the hours of sleep, and usually varies inversely 
with sleep. If the night has been good, the morning cough may be severe ; if the 
night has been disturbed by cough, the morning attack will bo absent or slight. 
•The administration of a sedative at night, to check the cough and give sleep, may 
be followed in the morning by such a severe bout of coughing that the patient 
will prefer the broken night’s rest they get. without the sedative. 

In many cases, the morning cough is not due so much to the amount of 
secretion as to its viscidity and the difficulty of bringing it away. This is greatly ' 
relieved by warm drinks taken on waking or rising, as, for instance, a cup of 
warn! milk or coffee. 

In some cases the cough is out of all proportion to the amount of secretion. 
It is either constant or occurs in violent paroxySms. When constant, even if not 
very violent, it is a* source of great discomfort, and may keep the patient from 
sleep all night; when occurring in paroxysms it may become a serious com- 
plication in the case by the exhaustion it produces, and by the pain in the head 
and chest it is attended by. It may lead to vomiting, and interfere with the 
taking and digestion of food ; and of course it increases the risk of haemorrhage. 
For such an irritable cough some sedative, especially opium, is indicated. 

In some early cases the cough is very violent from the beginning. This is 
attributed to irritation in the lung or in the pleura, and relief may be given 
by counter irritation to the skin, for example, with iodine, a mustard leaf, or a ' 
blister. . • • _ . 
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In most of these cases the cough is due to irritation in the largo air-tubes, 
notably in the larynx or at the bifurcation of the trachea, and it is usually asso- 
•dated with more or less catarrh. 


This kind of irritable cough is best treated with inhalations, dry or moist. 

The moist inhalations consist of steam, impregnated or nut with some balsamic or stimu- 
lating aromatic substances, e,< 7 ., friar’s balsam, eucalyptol, menthol, camphor, etc. ; or vritli 
some more sedative ding, for example, conium. 


The dry inhalations may be equally efficacious, and are certainly more convenient. They are 
-administered by inspiiiiiff through special respirators or glass tubes, containing sponge or cotton 
wool, upon which the substances employed are sprinkloci. 

The substances usually given are CTeasote^ mther, chlorofwrm^ alcohol^ ami Iodine, as in the 
■following prescriptions ; — 


Iodine, gr. iii. 

.®ther, 5 ii- 
Carbolic acid, 3 u. 
Thymol or creasote, 3 i* 
Rectified spirit, ad ^ i. 
10 drops on the respirator. 


Creosote, Eucalyjitol, 3 bi ; 

Spir. of chloroform, Vaa. Ol. Pini sylv., 3 iii ; 

Carbolic acid, J Spir. chloroform ; or 

Spir. villi reotif., ad 3 i. 
10-20 drops on the respirator. 


Cough Mixtures are generally necessary. They aro of the scMlativc class, 
containing opium or morphia, hydrocyanic cucid^ chloroform, bromide of potassium, 
and chloral. 


Some useful cough mixtures for phthisis are the following, arranged in order of strength : — 

1. A few drops of paregoric on a lump of sugar ; 

2. All acid Imctus, e,g,, Acet. ScillsB ; Tt. Camphor Co. ; Syr. Tolut., equal parts, 3 i for 

the dose ; 

8. Liq. Morphiiiae Hydrochlor. , TR hi ; Spir. chlorof,, TR v; Clyceriuo and water, aa ad 5 i ; 
4. Tt. Chloroformi et Morphinie Co,, TR x for the dose. This contains about grain of 
Morphia Acet. 


For the night the common prescriptions arc Pil, Tpee, e Sc,, Pnh, Ipf^c, Co,, 
Bromide of potassium, and Chloral, 

It is not good to give opium too early if other drugs will do, for ns the disease 
is chronic and cough persistent, the opium once taken will he continued, and the 
danger of the opium-habit being produced is by no means small. 

The paroxysms require some rapidly acting remedy, for they not only cause 
distress, but danger, on account of the risk of haemoptysis. 

Severe paroxysms may even require the inhalation of a little chloroform or a 
subcutaneous injection of morpliia, but in many cases relief is given rapidly by a 
few minims of laudanum placed on the tongue, followed, if necessary, hy a little 
bromide or chloral. 

When the cough depends upon laryngeal disease, the remedies chosen will 
be determined to a great extent by the condition of the larynx, and it may be 
necessary to apply some sedatives, e,g,, cocain or morphia, directly with the brush. 

The Digestion. — Other things being equal, the prognosis in phthisis 
depends largely upon the digestive system. Every effort must, therefore, 
be made to keep the digestion in good condition, by avoiding everything that 
may upset it, and most carefully treating any disturbance in it that may arise. 
This is the more necessary because the digestive powers are often feeble, partly 
as the result of the disease, but chiefly from the want of the accustomed air and 
exercise ] and, once upset, there may be great difficulty in restoring them. 

For this purpose the diet and general habits must be regulated. Excesses 
and dissipations of every kind, whether in eating, drinking, smoking, or late, 
hours, must be avoided. Even the choice of drugs iej^ restricted out of regard to 
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the digestion, so that iron, eroasote, arsenic, and similar remedies are often 
unsuitable, and, when given, must be given with care and discrimination, and 
their effect upon the digestion watched. 

Large diets arc well borne, and the digestion of fat is excellent. Yet very 
large diets arc unsatisfactory, and weight may be gained at expense of health. 
The diet should be liberal, but as to amount and kind of food the best guides are 
appetite and digestion (i.e., common sense). 

The appetite may be ravenous, impaired, or even completely lost. 

Where the appetite is ravenous, the constant yearning for food often has a 
real basis, and means that the body is not properly nourished, owing to defective 
assimilation of the food taken. 

This may bo controlled by regulating the meals, reducing the amount of food taken, or giving 
it in a more easily digestible form, e.g,^ peptonised ; or the digestion may bo assisted by pepsiiio 
and acid, or acid and strychnia. This condition is not peculiar in any way to phthisis, for busy 
and over-worked men, living much in office, often complain more of hunger, and take food at 
more frequent intervals, than they do when they are in active exercise in the open air. Here 
the feeling of hunger varies, not with the amount of food taken into the stomach, but with the 
amount of it which is assimilated ; when health is at a lower level less is absorbed. 

Sometimes the appetite is entirely lost, and positive repugnance is felt for food. 

This is purely subjective, and does not necessarily or usually depend at all upon the digestion ; 
for the stomach can deal with all the food put into it, as is shown by the results of forcible 
feeding or over- feeding, such patients digesting, easily and with advantage, enormous quantities 
of fooa, such as a healthy person could hardly dispose of. 

Gastric dyspepsia in phthisis produces the usual symptoms, viz., pain or 
fulness after food, Hatulenee, eructations, or vomiting. 

In acute cases of phthisis it is often the direct effect of the disease ; it is similar 
to what is met with in other conditions of acute disease with fever; and, as in 
them, the tongue is coated with thick or patchy fur. 

A small calomel purge occasionally, with an effervescing mixture three or four times a day, 
with a little nux vomica, or an acid and strychnia mixture, will do much good. 

In this condition the catarrhal state of the stomach is often kept up and aggra> 
vated by improper food ; e,g,, too much solid, and, especially, too much stimulant. 

Nothing is much more frequent than to find these conditions due to excess of alcohol in some 
form or another. A little stimulant has been ordered by the doctor ; one person has suggested 
a little rum and milk in the morning, another a glass of port-wine or egg and sheriy at eleven, 
some whisky and water at meals, and a nightcap on going to bed, and so it happens that the 
patient is drinking all day long, often without being aware what amount is really beiiig con- 
sumed eveiy day, or what harm is being done. Some alcohol is good, but the amount must be 
carefully regulated. • 

In the less acute cases the dyspepsia is often atonic, and due in part to the 
ansenva, the stomach and the digestive glands being feebly nourished, like the 
rest of the body, and discharging their functions only imperfectly. 

For this should be prescribed as much fresh air and Exercise as the strength will stand, an 
easily assimilated preparation of iron, a.^., the saccharine carbonate, some tartrate or citrate ; a 
little strychnia ; and some easily digested, or partly digested, foods. 

Vomiting in phthisis has three main causes which call for different treatment : 

1. .It may he dyspeptic, and follow the taking of food. 

This will be treated in the usual way ; but the two stock and most useful remedies are effer- 
vescing alkaline mixtures with strychnia or hydrocyanic acid. 

2. Itma.y be the result of coughing, that is, the patients may cough till they 

vomit. 

*■ For this some sedative cough-mixture is neoessaiy, e,g,, a chloromorphia draught, or a little 
opiuiK. * 
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Sometimes the food excites the paroxysms of coughing, and so, indirectly 
the 'vomiting is the result of the taking of food, but it is not dyspeptic. 

. For this, too, a sedative is the best remedy, «.</., a hydrocyanic draught before meals, or 
some bismuth mixture, combined, if need be, with a little opium. 

3. The most troublesome form of vomiting is that which depends upon 
neither of these causes, viz., dyspepsia or cough, but upon some other, 
possibly toxic, cause. Extreme instances of this are fortunately rare, 
but vomiting may then become a very grave complication. 

Arsenic and strychnia may be tried, but the cases usually require sedatives, bromides, chloral, 
or oven morphia. 

As in hysterical cases, the vomiting may be quite irregular, and, once con- 
trolled, it may be a long time before it recurs. In some cases it appears to defy 
almost every treatment adopted, and may, in spite of treatment, lead to death 
from exhaustion. As already stated, cases in which this nervous, or as it has 
been called reflex, vomiting occurs are always of grave prognosis. 

Irreg^ularity of bowels^ that is, constipation alternating perhaps with slight 
diarrhoDa, is generally associated with a coated tongue and torpid digestion. 

A small com])ound rhubarb T)ill, with gr. I of extract of mix vomica added, and now and 
then a small calomel purge, will rectify this ; but it usually remedies itself when tho gastric 
digestion is restored. 

Diarrhcea. — The motions are usually small and frequent rather than copious. 
The diarrhoea may be due to the irritation of undigested food, to catarrhal 
conditions of the intestines, or to ulceration. 

Much may be done by the regulation of tho diet, so that the food should leave but little solid 
residue to reach the lower bowel. A small dose of castor oil, a teaspoon ful, with a little 
laudanum if necessary, given every muriiiiig, will often control it by emptying tho bowel of its 
irritating contents. 

bisimith is u.seful in many cases, and may bo combined with opium. A satisfactory com- 
bination is subnitrate of bismuth and Pulv. Ii)ecac. Co., 10 grains of each given in milk three or 
four times n day. 

Astringents are sometimes useful, hut their routine administration, without consideration of 
each case on its merits, is inadvisable. They are most suitable for cases in wiiich tho motions 
are copious. 

Useful jirescriptions are tho following : — 

Extr. Hamiatox. liq, or Tt. Catechu, or Tt. Kino, TTl 30, Mist. Greta*, i. 

To all these draughts a few minims of Tt. Opii may be added if necessary. 

Ill troublesome cases recourse may bo had to an Enema Opii, or to .some simple astringent 
enema, containing alum or humaiiielis, the vehicle being starch or barley water. 

Abdominal pain is, fortunately, not a common symptom in phthisis, but it 
may be very severe. Its treatment will depend upon its cause, c.^., colic or 
peritonitis. * 

The ordinary treatment is usually sufficient, but in rare cases, in which abdominal pain is 
continued and severe, there is no resource but opium. In all cases alike, whether tho pain be 
gastric or intestinal, rest must be insi.stcd upon. 

Stomatitis, or an aphthous condition of the mouth, will be relieved by a 
mouth wash, e.g., chlorate of potash with myrrh, or by washing the mouth with 
water and applying glycerine and borax. The little aphth us patches or ulcers, 
which are often so painful, are best treated by touching them with solid nitrate 
of silver. 

Difficulty and pain on swallowing^ are often due to chronic ulceration of 
the tongue, pharynx, or larynx. These alTections must be treated in the usual 
way locally, by sedative, applications, containing usually; cocain or morphia. , 
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With theso afTections the taking of food is sometimes the cause of so ^eat distress* that 
patients look forward with dread to meal -times, and sometimes refuse food altogether. In such 
•cases gi'eat relief is given by brushing the fauces, pharynx, and all parts within reach, with a 
solution of cocain, a quarter of an hour or so before food is to be given. 

Expectoration. — The amount of the sputum varies chiefly with the amount 
of bronchitis present, and will be treated accordingly. 

If the secretion or breath be fcetid, antiseptic inhalations will be necessary. 

Inhalations of creasote, iodine, carbolic acid, eucalyptol, friar’s balsam, turpentine, or 
terebiiie are efficacious ; pills of iodoform are useful but not agreeable ; musk is a good remedy, 
but costly. The mouth should also be washed with a lotion of permanganate of jiotasli, chlorate 
of potash, or saiiitas. 

Haemoptysis. — The treatment of hajmoptysis has been already fully dealt 
with, and need not be further considered here. 

Insomnia. — ^Apart from the common causes of broken rest, e.^., cough or 
sweating, insomnia or restlessness becomes in some patients a prominent symptom 
and requires treatment. ‘ It is not common, except in the more severe and acute 
•cases. 

It calls for the usual remedies, viz. , bromide, chloral, sulphonal, or cannabis indica ; opium 
and morphia arc best avoided as long as possible. 

Other nervous symptoms depend, as a rule, upon the general condition of the 
patient, and vaiy with it, so that they are best treated on general principles. 

General Management. 

In • acute phthisis the patient must be treated in all ways — indeed, can 
only be treated — as one suffering from acute illness. The difficulties arise 
when the patient is not so acutely ill. If a patient with sub-acute phtliisis 
be treated as an invalid or convalescent would be, common sense will suggest 
the general rules to be observed. It is obvious that such general rules cannot 
be applied indiscriminately to all patients alike, but will require modification to 
suit the peculiarities of each individual case. In general it may be said tliat 
such patients, if well enough to be about, should live regular, quiet lives, keep 
early hours, and avoid all dissijpation and excitement ; they should be warmly 
clad and well fed ; the.y should have fresh air, exercise, and occupation as mucli 
. as possible, and should avoid exposure and fatigue of either mind or body. 

Fresh Air. — Although it is desirable that phthisical patients should live as much as they can 
in the open air, this is often not possible in the changeable climate of this country, either because 
of the inclemency of the weather or because the patients arc too ill. It is one of the chief, .‘iiid, 
indeed, the most important, advantages of a good climate that more out-of-door life is rendered 
possible. 

When, from whatever reason it may be, the patient is confined within doors, the house or 
room occupied sliould bo light, cheerful, warm, and, above all things, well ventilated. One 
great secret of keeping the house at a uniform temperanire is to keep tlie passages warm. Where 
this is not done there is a constant risk of chill to patients as they pass from room to room, and 
■cold passages are a constant danger to invalids. If the patient be confined to the bedroom, the 
temperature should be maintained as far as possible at about 54 to 60. A fire is good for ventila- 
tion as well as for wamith, wliile a sunk sash or raised sill to the window will enable the window 
to be raised a f(‘\v inches, and enough air will pass between the sashes to keep the room fresh 
without draught. When the weather permits, the window should be kept open day and night. 

Many of our present houses are not as well cquipjied in these smaller, but very important, 
respects as are some of the best hotels and sanatoria, especially in the frequented winter i-esorts. 

No doubt one of the reasons wdiy residence in these winter resorts is so beneficial is that the 
good of the fresh air during the day is not undone by a close and unhealthy atmosphere during 
the rest of the twenty-four hours, which, it must be remembered, is in the winter at least two- 
thirds of the whole day. 



PHTftrSISI. 

■ The treatment by fresh air is carried to its extreme in what is now called the ojien-air treat- 
ment of phthisis, which will be referred to again. 

Clothing*. — This should be warm but not too lioavy, and suitable to tlio season ; for it is as. 
great a mistake to wrap ui> too. warmly and suffer from oppression, as it is to be too lightly 
clothed and Buffer from coltl. To avoid chill, flannel should be worn next the skin both day and 
night— especially at night because of the sweating. 

Attention should be paid also to the feet and legs. Patients often wrap up the body well, 
but leave the legs too little clad or go badly sho<l. The feet should bo prot(>cted with warm 
socks, cork soles, and stout boots. To keep the feet warm is one of the secrets of avoiding cliill. 

The question of clothing presents the greatest difficulties in women. Even when uiv.y do 
not wear low dresses on occasions, and this, of course, should bo strictly prohibited, they usually 
cover too little the upper parts of the cheat and lower parts of the neck, lint the chief difficulty • 
is with corsets. Nothing can be tolerated which imi>edes the movements of respiration, yet the 
corset, by confining the aetion of the lower ribs, throws extra work upon the u})pcr parts of the 
chest, just tliose parts which are the seat of most miscliief in phthisis. To abandon corsets 
involves so much change in the figure and in the fit of dresses that it is the last thing to which 
phthisical women willingly agree. 

Bathing. — Bathing in the open should be strictly forbidden even in summer, but a tepid bath, 
or in summer if the patient be well enough even a cold bath, in the morning, followed by a good 
rub down with a rough towel to stimulate the circulation, is often found exhilarating and useful. 
A warm hath once a week or so, to keep the skin clean and in good condition, is desirable ; but 
from the fear of catching cold, phthisical patients often use the bath too little. 

Occupation. — Mauy phthisical patients are well enough to work, though not fit for any 
kind of work, or fit to go to work every day in any weather. 

The work must not entail long hours, muscular effort, fatigue, excitement, or w<)rry ; it 
should not be such os to make heavy demands on the respiratory organs, for iustiinco, speaking, 
reading, singing ; nor should it be in a dusty, vitiated atmosphere, such as tliat of factories 
or mills, etc. How far it is possible to meet these requirements in any given case is open to 
consideration. 

The same considerations are important in choosing an occupation for a young ))orson who, 
though not actively plithisical, is delicate and comes of a phthisical stock. Fur such persons 
an active out-of-door life is the best, even in this country, and still more in a better climato 
abroad. 

V^asting* and Anaemia, though parts of the disease itself, arc aggravated 
no doubt by disturbed rest, coughing, anxiety, and other accidental causes. 
To some extent they will disappear if the disease become quiescent, and in all 
cases may be to some extent combated by general managenieiit, diet, and 
drugs. 

Diet. — The diet should be liberal, as much as the digestive powers will 
stand, but what the exact dietary shall be will depend u^K)n the character of 
the case, and the condition of the digestion. 

Thus acute cases of phthisis, where there is much fever, a furred tongue, and irn {mired 
appetite, will require feeding like other acute cases chiefly on liquid foes], i.e., milk, beef-tea, 
and broth ; or if milk cannot be easily digested, whey or kouruis may be substituted ftr it. 
In any case, as soon as possible the diet should be varied with some light and easily digestible 
solid food. 

Subacute cases should be dieted like convalescents, the meals being light, easily digestible, and 
frequent. The usual meals of the morning, mid-day, and evening should bo supplemented by light 
meals between, and some light food, such as beef-tea or milk, should bo given at night if sleep 
be disturbed. It is surprising what an amount of food such patients will often take and be 
the better for ; nor do the aigestive powers necessarily stand in constant relation with the 
appetite, for even when the appetite is completely lost, or when tliere is such actual repugnance 
to food that little or none is voluntarily taken, the digestive powers still remain good, and the 
food will be well digested if it once reach the stomach. 

For such cases the treatment by forced feeding or stuffing was introduced. This consists 
in the direct introduction into the stomach, by means of an oisophageal tube, of large quantities 
. of pounded meat or partly digested food. Debove used /or this purpose a powder of dry and 
pounded meat, whion was equivalent to about four times its weight of fresh meat. He 
commenced with 1 ounce in half a pint of milk, two or thr^ times daily, and gradqftlly 

VOL. n. * 38 












'increased the amount up to 12 or 15 ounces dally, et^ui valent to 8 or 4 pounds of fresh meat, 
'mixed with 6 pints of milk. ■ The gain in weight and health was often wonderful, and as 
r striking as in cases of neurasthenia. After a time the patients were able to take this food by 
the mouth, when made appetising, by flavouring it with wine or brandy, or giving it in 
' seasoned soups. 

. Of course forciblo feeding is only required in certain cases, but it may yield surprising and 
remarkable results. Forced feeding or stufling is now' often combined with open air treatment. 


Massa^^e is not, as a rule, suitable for phthisical cases, and often does harm, but it may be 
used sometimes to supplement the dieting and increase the appetite. 


Stimulants. — The question of stimulants is always an important one, 
for it is sure to be raised. Alcohol in any form has no curative or remedial 
action on the disease. This at once disposes of the treatment of phthisis 
by alcohol, and it may be unhesitatingly affirmed that the systematic and 
deliberate administration of alcohol, to the extent of many ounces a day, is 
absolutely pernicious. 

It has been stated that 6 or 6 ounces of brandy or other spirit, or even more, may be 
taken by phthisical patients continuously without harm and with advantage. 1 think it not 
unlikely that this may account for the association of phthisis and cirrhosis of the liver, though 
1 believe the association is less frequently seen now than it was, probably because of the recog- 
nised evils of such alcoholic ti‘eatment. 

The question of stimulants is one that must be always present to the mind in estimating 
the condition of a phthisical patient seen for the first time. It is not rare to find patients 
evidently suffering from the effects of alcohol ; for the furred tongue, loss of appetite, general 
tremulousness, with disturbed rest and evil dreams at night, indicate the cause, and all the 
8ymptoin.s disappear when the alcohol is stopped. 

At the same time, most phthisical patients are, 1 believe, the better for some stimulant with 
their meals, for it seems to improve appetite and to assist digestion. In what special form it is 
best given, whether wine, spirits, or beer, must be determined by the idiosyncrasies aiid 
preferences of the patient. If alcoliol does not suit it will show itself, either in impairment of 
the. appetite or digestion, in coating of the tongue, or in uncomfortable distension of the stomach 
or flushing of the face after meals. With these symptoms the special stimulant must bo changed, 
or none at all given. • 

The diet is often supplemented by cod-liver oil, or, when this is not well 
borne, by cream or good butter^ extract of malt, pancreatic emulsion, glycerine, 
etc. 

Cod-liver Oil is the m’ost useful of all such remedies ; its use is only that of a food, being an 
easily digestible fat, and it has no direct influence upon the disease. Some patients, and 
especially children, take it easily and like it ; but to Others, oils of any kind are nauseating. ' > 

One or two teaspooufuls for the adult, two or three times a day, is, as a rule, sufficient, and 
though much larger doses are sometimes given, there appears to be no evidence that they do the 
patient more than smaller doses, while they are liable to disorder digestion, and are 
probably only in part absorbed. In full doses the oil may have a laxative effect, and tends to 
keep up or increase diarrhoea when there is a tendency to it. 

The oil should be given about an hour after a meal ; if it cannot be tolerated, then, it may 
be ^ven on going to bed, so that the 'patient will be in a recumbent -position for some time after , 
taking it. Where the stomach tends to reject it, the dose may be preceded by an effervescing 
mixture containing a little hydrocyanic acid or a few grains of carbonate of bismuth. 

If the oil cannot be taken pure, it may be fipven in milk, cold coffee, a little brandy and 
water, or in wine. A few drops of lemon juice before and after will take the taste away, but 
best of all is a small fra^ent of smoked herring slowly chewed. 

.^ther or peppermint may be prescribed with the oil, but this mixture often repeats' 
unpleasantly. 

Emulsions may be made with aromatics and potash, but they greatly increase, the bulk, and 
are not easily made palatable. * 

Yolk of egg and tragacanth are two useful vehicles— as in the Emulsio 01. Morrhuie, B.P.C. 
Cod-liver oil, 8 ounces ; the yolks of two eg^ ; tragacanth in powder, gr. 16 ; elixir of 
saccharin, 3 ^ f chlorofoim, J ss ; essential oil of; bitter almonds, lYt viii ; distilled water, 

to 3 xii.^ 
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Many similar emulsions are made and <^ombined with extract of malt and pancrcatio 
emulsion. 

If cod-liver oil cannot be dij^ested at all, it may be administered by inunction ; but, except 
in children, this is an objectionable method of employing it, and is rarely persevered in by the 
patient. It is then best to abandon the remedy and employ some other, e.g . , cream^ eHraci of 
mja.lt or y^anjcroaiic cfinulsimu All these are useful^ but their efficacy falls far short' of that of 
cod-livor oil. 

Olycerine is also sometimes administered, but presents no 8])ccial advantages. 

Tonics and Alteratives. — Iron is<certaiiily useful when it can be taken, but it may dis- 
agree with the stomach and upset the bowels. 

It matters little what prepaiution is given, if it can be tolerated, but the milder, less astrin^iit 
preparations are the safest, e.^., Pulv. Fcrri. Carb. Sacch., the tartrate or citrate of iron or of iron 
and quinine, and Blaud’s pill. 

Iron is not well borne in acute cases, or when the tongue is coated and the digestion feeble. 
In such cases, before the iron be given, the digestion iiiiist bo restored by means of an acid or 
alkaline mixture combined with strychnia, cinchona or gentian. The strychnia has the addi- 
tional advantage that it will check the night sweats also. 

Arsenic and phosphorus. —Of the drugs that have a more general action upon nutrition, 
there are two especially which have been long in favour in phthisis, viz., arsenic and phos- 
phorus ; both, however, have the same disadvantage, that they are likely to upset tlio digestion. 

Arsenic may be given in the foi m of liquor arsenicalis in an acid or alkaline mixture ; or in 
combination with iron, as in the following pill : — arsonioiis acid, gr. ; dried sulphate of iron, 
gr. iii ; syrup, Tift i ; one pill being taken three times a day after food. 

Phosphorus may be given in Pcrles, gr. ^^7^, after meals ; in cod-livor oil, gr. to the 
drachm, an unstable and unpalatable preparation ; or, as a pill, either alone or in combination 
with iron, quinine or nux vomica. 

Phosphorus in any of these forms is likely to disagree, and I have not seen advantage come 
from their use. 

Hypophosphites, however, may be given largely and continuously, certainly without harm, 
and, according to many authors, with striking benefit. They seem to be good general tonics 
in combination with other drugs, and are rather a food than a medicine. One of the best pre- 
parations is the mixture of the hypophosphites of lime, soda, magnosiuin and iron, called 
Parrish’s food. 

Climate. — Climate is not a cure for phthisis, but it may help a phthisical 
patient to get well. There is no place on earth where phthisis cannot exist, and 
though, where the air is pure and the conditions of life sanitary, there will be 
little phthisis or none at all, still even there if the conditions of life are altered, 
so as to become less sanitary or even unwholesome, phthisis will develop or 
increase. Hence it comes that there is more phthisis in towns than in the country, 
and in the crowded parts of the same town than in the less crowded parts of it. 
Even in Australia, which was once thought to be phthisis-free, phthisis is now 
becoming the same scourge it is elsewhere, and especially in the large 
towns. 

Sunlight and fresh air are potent remedies for phthisis, and those places are 
best for phthisical patients where they can be longest out of doors in Bright 
sunshine and in pure air. 

A good climate is a place to get well in or to convalesce in, and in order that 
a phthisical patient should derive full benefit from such a climate, he must be 
more or less convalescent, s.c., getting better, or at any rate, not getting worse. 
In other words, the phthisis must not be in the acute or active stage. 

Even in the best of climates, the patients must still bo treated as invalids or 
convalescents, and must be taken such care of as prudence and common sense 
would suggest. Ko climate is perfect ; none will do away with the need of 
care ; yet many patients suffer by not knowing or by disr^arding this, by acting 
as if the climate would do the impossible and permit them to run risks and do 
things which at home none but the healthy and strong would do, and which an 
tipvalid should never attempt in an^^ climate. " 




Going* Abroad. — The question of agoing abroad is a very serious one. It ' 
V involves the abandonment of the ordinary occupations, and, perhaps, the loss even 
of the means of liveliliood, the breaking up of the home and family it may be, 
and the expenditure of much money. 

What is to be aimed at is a consecutive series of good seasons, winter and 
Bummer, so that if the first winter abroad is a success, the patient may have a 
second and a third if necessary. This probably involves an outlay of £300 
to £500 of money, two or three years of more or less enforced leisure, and a 
broken family life all that time. In return for this there is offered, not a 
certainty of cure, but only an increased chance of recovery. 

On the other hand, many cases of phthisis do well in this country if carefully 
tended, in spite of all its disadvantages of climate. The question, then, often 
comes to present itself in this form — Is the increased chance of recovery worth 
the great sacrifices which have to be made for it ) 

The question, therefore, of going abroad is not one which ought to be lightly 
decided. On the contrary, it requires the greatest deliberation, and into it enter 
many considerations besides those which are purely medical. It is often a ques- 
tion, not of what is the best in the abstract, but of what is the best possible 
under the circumstances in which the patient is placed, and in every case it 
must be answered with especial reference to the individual concerned. It cannot 
be settled on general principles ; for, true as such principles may bo in general, 
they often lead to the greatest error in practice, if applied indiscriminately and 
without special reference to the individual case. 

Patients often come to the doctor expecting him to decide offhand not only 
whether they should go abroad, but to what place and when ; the advice is 
often given on insufficient knowledge of the condition and circumstances of the 
patient, and, as would be expected, with not infrequently lamentable results to 
all concerned. 

Before the right oonclusion can he arrived at, several preliminary questions have to be 
answered. 

1. Is the patient in such a condition as to be likely to derive permanent benefit from a 

better climate than he has at home ? 

2. If he be fit to go ; how long a journey can he undertake ; and what kind of travelling will 

be the best Y 

8. What are his means ? For foreign residence is largely a question of money. 

4. How long can he stay away from home ? 

5. Who can go with him ? 

6. When shall he start, and how shall he go ? 

7. What kind of place is likely to suit him best ? 

8. What is the jiatient’s general character, and how will it be affected by living in a foreign 

countiy, witli houses, customs, and food all strange to him ? 

9. How can he occupy his time, or. amuse himself? 

10. «‘What effect will separation froiu home and family have upon him ? 

11. As regards the i)lace, must be considered — 

(a) How far it will meet the various requirements already specified. 

(b) Whether the patient is in a condition to derive full benefit from the advantages it offers. 

(c) The accommodation the place affords for an invalid, in respedl of housing, food, and 

general comforts. 

(d) Its accessibility, not only in respect of the journey out for the patient, but for the 

journey home, shoula the patient decide to return ; and especially with reference 
to the coming and going of friends, which does so much to make absence from 
home tolerable. 

This is a long string of questione to be considered, but many others, too, of less immrtance 
will suggest themselves, and small as many of them may seem to be, it is just u|)on such trifles 
as these that the whole comfort of the invalid depends, and the success or failure of the sojourn 
abroad turns. . mv j 

AIJ these questions must be considered carefully if wise advice is to be given.' The doctor must, 
in put himself in the patient's place, and regard the question from the patient’s i>oint of viewj 
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talcing into consideration all these personal facts in the problem, as well as the medical aspects 
of the case, and accoiding as he does this or not, will his advice bo wise and beneticial, or the 
reverse. The most disastrous mistakes are often made by sending patients abroad without 
careful thought — disastrous alike to the patient, to the family, and to the doctor’s own 
reputation. 

Even with every care, the difficulties of a right decision are often enormous, but those who 
take most care will make fewest errors. The light and almost flippant way in which jiatients 
arc sometimes advised to go abroad, with little or no regard to the s|)ecial circumstances of each 
case, is often cruel in its results, and cannot be too strongly reprobated. 

The Condition of the Patient, — If the patient is to benefit by a good climate, his condition 
must be such that he may bo able to take full tidvantage of it when he gets there. 

A patient, therefore, who is in the aeute stage of the disease is obviously not a case to send 
abroad at all ; nor is he either fit to travel. He is best at home, wh(!ro lie can be carefully 
nursed and tended. 

Even if he be less ill than this, though with a temperature much above normal every day, 
and with marked constitutional signs, lie is still best at home. In these nwjiects the constitu- 
tional condition of the patient is our best guide rather than the physical signs. 

If, on the other hand, the temfierature is not much raised and this sinuigth fair, so that the 
patient is fit to bo a good deal out of doors every day when the weather permits, he may fairly bo 
sent abroad. Of ccnirse the most suitable cases of all are those in which the ('.onstitntioiial 
symptoms arc entirely absent, and the disease stationary ; and this is true in any stag<! of the 
disease, whatever the physical signs may bo. 

The Journey, — The next question is, ivhat kind of a journey the ]>atient can stand. 

This often limits greatly the choice of place. Some journeys are obviously out of the question 
on account of the exposure or fatigue they entail. If the journey be too long to be travitlled right 
through at once, it may be broken at convenient places. In some journeys, such as that to the 
Riviera, the arrangements are so well made for invalids that they -can travel easily riglit through 
in comfoHably warmed and ventilated carriages ; but even such a jouriuty as this is tiring, and 
may bo more than the patient can stand. If the journey bo broken, the breaks must bo care- 
fully timed and thought out, so that the patient may not be exposed at night, especially in 
cliilly or cold weather. In this country, unfortunatidy, all journevs abroad involve crossing 
the sea, and there is nothing worse for invalids than waiting on dimighty piers and railway 
stations when the day is cold and windy, especially at night time. 

In some instances a journey by ship all the way is an easier mode of travelling than by 
railway still, the patient ought to bo a good sailor and the weather )>roniising. It can -do no 
invalid good, whether a good sailor or not, to be under closed hatches for some days, in a cabin 
or saloon, which is poorly ventilated and |mrhaps occupied by oth(*r invalids too. Still, in good 
weather and on a good vessel, travelling by steamer is one of the easiest and best m»)des of 
making a long journey. 

The Means of the Patient, — This is, perhaps, the most essential question. Can the 
patient afford to be away from home some lime without anxiety us to cost, to travel in every 
comfort as an invalid should, and to have every comfort at the place of destination, in respect 
of housing, food, amuseipent, and attendance 1 

To winter abroad as an invalid is a very expensive business, whatever bo the place chosen, 
and often me^ns an outlay of £300 to £500. It would often be better for a patient to bo ut 
home, surrounded by the usual comforts and occupations, than to be in a good climate without 
them. To be abroad, and worried by petty cares and economies, often undoes all the good the 
better climate might do. ^ 

Length of Stay, — It is useless to send phthisical {wtients away for only a month or two. 
They sliouli leave in October and not return until May or June. Of course tliny need not stay 
in the same place all the time. They 'nay, for instance, spend the uiiiumn in Geneva or at the 
Italian lakes, and make Hieir way to the Riviciu as winter sets in, going up, perhaxis, to the 
mountains as the heat of spring and summer comes on. At any rate, the whole winter must be 
6X)ent away ; and if* the first prove a success, ])ossibly a second and a third. All this means 
heavy expense, and on this score the mind must be easy, if the climate is to do good. 

Companionship, — If the patient be a young man who is fairly active, he may go abroad to 
settle and alone ; but in other cases a comxKinion will be needed, and the question will arise. Who 
else can go ? Pi'eferably, of course, some member of the family, for it is difficult to find a paid 
person, who will at the same time he a good companion and an attentive and skilful nurse. Even 
nom among the family it is not always easy to find a companion congenial to the patient. One 
of the great difficulties to be dealt with, in aiTaiiging to send a patient abroad, is the way in • 
which it breaks up the home. If the mother be the jiatient, sh^will have to take her daughter 





with her, ^rhaps the one who naturally would fill her place when she was away ; or if the 
daughter be sick and the mother have to go, she will have, in most cases, to leave her liusband 
alone, for his piofcssion or business makes it impossible for him to be away from home. 


The ckarcuter of the Invalid , — Closely connected with the question of companionship is the 
character of the patient. Few persons like to be sent abroad for their health. Some may 
enjoy it, if well enough ; but these are generally young people with no special cares or ties, to 
whom the novelty and change of life abroad are of absorbing interest. Most other persons 
look upon it as exile more or less, and to those of a despondent nature the discomforts and trials 
of foreign residence often make the life abroad intolerable to them. 

It will also be necessary to consider what the effect upon the invalid will be of leaving home, 
family, and friends for so long. Many patients feel and say that they would rather live a shorter 
time at home, with their family and friends about them, than a longer time abroad, sepamted 
from all that makes their life worth living. To banish a phthisical mother from her family and 
home is often cniel, and almost as often ineffectual, for the craving for home and the grief of 
separation producer more harm than the climate does good. Due allowance must be made for 
this {jersonal question. A compromise may be sometimes made with advantage, by choosing 
a, place not too far away, where the mother, for instance, may feel that, if necessaiy, her 
children could always come to her, or if need be she could go to them. The idea of absolute 
separation is sometimes unbearable, and the fear which some patients have, lest they should die 
abroad, not infrequently decides them against a foreign journey. 


Place , — If those preliminary questions have all been satisfactorily answered, wo have next to 
consider what place will best fulfil the requirements, bearing in mind especially the kind of 
life the patients are likely to lead, whether they will be much out of doors and lead a more or 
less active life, or whether they are incapable of much exertion and must lead a more or less 
sedentary life even when out of doors. 

Ill the latter case the place must be warm, but in the former it may be colder and more 
‘bracing. 

The idiosyncrasies of the individual, again, must not be forgotten. 

It will be well to ascertain what kind of place has hitherto suited best, whether a high or 
low place, a hot or cold place, a bracing, or a moist and more relaxing, air. S|>oaking generally, 
phthisical patients are best in a wami but not hut place, fairly high up, and with a more or 
less bracing air ; at any rate, great heat and great moisture do not suit many. 

With respect to the place, especial consideration must be given to its accessibility and to the 
accommodation available. In regard of accessibility, we have to consider not only the distance of 
the place away and the time it tiuces to reach it, but also the means of travelling thither. Some 
places comparatively near, like Davos, are mom troublesome to get to, at any rate, at certain 
times of the year,. than places farther away, like Madeira or the Canaries. 

There is further to bo considered the ease with which the patient’s friends and mlatives can 
xitake the journey to and fro, and the facility also offered for the patient’s return home if it 
should be necessary. Nervous patients often object strongly to the feeling of being locked up 
in M>lace from which they can hardly move, even if it were necessaiy, until the winter was over. 

The accommodation is also an important factor. Some excellent climates are quite unavail- 
able for the want of such hotels or dwellings, and such cooking and comforts, as an invalid must 
have. For -these local details local knowledge is necessaiy, and it is 'well for patients to put 
themselves into relation with a doctor of the place as soon as they arrive, so that they may 
obtain the best advice as to the part of the town to live in and the actual lodgings and rooms 
available. A great deal turns on those points, and the information can only be supplied by 
a resident in the place with the necessary knowledge. 

r 

V^^inter Resorts. — The places recommended as winter resorts for phthisis 
differ so much from one another in respect of climate that it is difficult to see what 
they have in common, yet good results are obtained in suitable cases with all 
alike. Statistical comparisons are most unreliable, first because of the smallness 
of the numbers dealt with ; and secondly, because there is no guarantee that the 
cases in each group are really patients in the same stage or condition of the 
disease, so as to admit of fair comparison inter se. 

The only requisite which it appears every suitable climate poraesses is that 
it should bo such as to admit of the patient being as much as possible in the 
open air and sunlight. Wherever phthisical patients can spend all day out of 
doors, and when indoors can still live in a pure atmosphere, they will do well. 
1 little doubt tl)at» with the same precautions and regime that 
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phthisical patients voluntarily submit to abroad, they might easily live and 
benefit in many places at home in spite of our cold winds, moist air, and com- 
parative want of sunlight in winter. 


The time of Travelling , — If it be settled that the patient shall go abroad, he must leave the 
country before the bad weather sets in, that is, before November, and must time his journey so 
that ho reaches his destination at the right season, and is not exposed on the way to great 
extremes of temperature. 

For instance, if he were going to Australia in October, lie should not go through the Suez 
Canal and Red Sea, but go round by the Capo ; or if going to Davos, he should arrange to get 
there before the winter has set in. 


The foreign climates fall into two groups, the warm and the cold, the latter 
group being represented almost entirely at present by the high Alpine valleys, 
such as the resorts of the Engadine and Davos. 

The Alpine Resorts. — Of those Davos is best known, and what 
may be said of Davos applies equally to other resorts of the same kind. The 
places are at considerable altitude, from 4000 to 6000 feet above the sea, and 
are under deep snow in winter. The air is rarefied and dry, so that there is 
absence of mist. The sun is bright, and, by radiation from the snow, of groat 
power, so that the warmth at mid-day may be like that of summer, although the 
thermometer stand far below zero, llie valleys must be sheltered, so that there 
is no wind, for the slightest movement of the air makes the cold intense. As 
long as the sun is bright and the air still, the day-climate is most enjoyable. 
Even weakly invalids can be out of doors and sit basking in the s\in, while the 
more active can amuse themselves with skating, tobogganing, sleighing, and 
other outdoor recreations. Unfortunately, at such heights, the weather is 
treacherous, and if the sun do not shine, the cold is intense and no invalid can 
venture out of doors. 

Then, again, the journey thither must be made early in the year, before the 
snow falls. Nor can patients safely leave till the winter is over ; yet they must 
leave then if they possibly can, to avoid the melting snows in spring, .with the 
dampness, mist and winds they bring. 

With a good winter, life in such places is pleasant for those well enough to 
enjoy it, but with a bad winter it is far from enjoyable. 


Davos.— Davos stands 5105 feet high. It lies in a valley 10 to 15 milB.s in loiigUi, running 
from north to north-west, about half a mile broad, with mountains rising *J000 to 5000 feet 
above it. It is thus much shut in and protected ; but it is sunny, though, from the height of 
the mountains round it, the day is short. The shortest day of sunshine lasts from about 10.45 
a.m. to about 3 p.m., that is, about four hours. The climate is characterised by {tlenty of sun 
and little wind. Snow falls usually about November, and the most settled weather sets in 
about December, and lasts through January and perhaps February. In tlio early spring, when 
the snow melts, the climate becomes trying, with damp, mist, and little sun. Patients must 
either leave before that time, when the journey elsewhere is unpleasant, or they may bave to 
remain within doors day after day if the spring be a bad one. The climate de])end8 absolutely 
on the sun and the wind. If the sun shine and there l>e no wind, it is enjoyable ; if not, the 
reverse. 

Davos is a place Hof the fairly well — those in whom the disease is stationary, and whose 
vigour is sufficient to enable them to take advantage of the amiisnments wliich the place afib^s. 
These recreations, combined with the natural beauty of the Alps in winter, make the time 
pass pleasantly enough. Those who are less well, able only to sit out of doors, and not strong 
enough to bear fatigue, may profit too, but to a less degree. While those who have much fever, 
in whom the disease is actively processing, who are subject to catarrh, or who suffer with 
complications such as laryngitis and diarrhcea, are best away, and should never have been scnl 
at all. 

When the sun goes in, the temperature falls at once, it may be 40® to 60® Fahr., so that in $ 
moment, as it were, the climate i)asses from that of summer to winter. Invalids must either \n 
indoors before sundown, and if the sun do not shine they should nut go out at all : the same if • 
true if there be any wind. . . 
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As much of the time, even on the beat of days, must be spent indoors, good hotel 
accommodatioli is more absolutely essential in the Alpine winter resorts than in warmer 
climates. It is the personal comfort in accommodation and food that makes Davos so popular, 
but there are, no doubt, many other places equally suitable in respect of climate, if the 
accommodation were as good. 

St. Moritz (6090), Samaden, Zug, Maloja, Les Avants, though not so sheltered, have 
similar advantages. Wiesen (4770) and Arosa (6209), on the way from Chur to Davos, are 
also well spoken of, and Andermatt, too, from its position, might be a good place. 

When leaving these places in the spring, it will be convenient to go from Davos to Montreux, 
or Yerey, and from the Engadine to Meran or Lugano. 

The Riviera. — In the western Riviera, or Riviera de Ponente, where most 
of the winter resorts for phthisis are situated, the special characteristics of the 
climate are clearness of atmosphere, much bright sunshine, dryness of air, and 
absence of fog and mist. The temperature is not very different from that of 
most parts of the south of England in the winter, only 8 or 10 degs. higher on 
the average, Vmt there are four to five times the number of sunny days, and less than 
half the number of rainy ones. What patients seek in the Kiviera in the winter 
is rather fine weather, than heat. The climate, however, is far from perfect. 
If the sun do not shine the temperature is low, and there is a great fall of 
temperature at sundown or in the shade, so that patients must be always 
provided with warm wraps to put on if necessary. In the sun and during the 
daytime it is almost too hot for a greatcoat ; in the shade and at night thick 
wraps are necessary to keep warm. The greatest mistakes are often made by 
patients, who have not been warned, in going too lightly clad, and not being well 
provided with warm clothes. 

The different towns vary chiefly in their nearness to the sea, in their height^ 
above the sea level, and in tlieir protection from the winds of the north and north- 
east, which bring the cold air down from the Alps and are sharp and piercing. 

The towns are all easily reached by train, and it is the facility and comfort of 
the journey that often determine the choice of the Riviera as a place of residence. 

Many of the hotels now object to receiving consumptives, so that special 
sanatoria will be necessary. 

Hy^res is rather open to the winds and is less protected than some of the other towns, but it 
is three miles distant from the sea. Costabelle, upon the sea, is well sheltered and in the 
midst of woods. In some cases this is preferable to Hyeres ; the salt marshes between the town ' 
and sea maike the air more bracing and stimulating. 

Cannes has a similar climate to Hyeres. It is a much more fashionable resort ; a place 
pleasant enough for tliose who can all’ord a villa, take their own carriage and servants, and 
move in the society of the place but for persons wdio prefer a quiet life, some of the other 
resorts are preferable. 

Grasse, a few miles inland, is on the southern slopes of the inouiitains and slieltered from the 
wind, gets plenty of sun, and is well providoil with accommodation. 

Nice is a large town, with a good deal of life, bustle, noise, and excitement. The amusements, 
whiehfit ]»rovide8 in abundance, are tliose of a town, and not such as are best suited for an 
invalid. Nice is much exposed, and the climate is variable in consequence, and it is far inferior 
to other places on this coast for a winter residence for pl^hisical mtients. . 

Monaco and Monte Carlo, the most charming spots in tlie Riviera, are spoiled by the 
gaming tables and the kind of society they bring to them. They are Admirably protected, but 
the temptation to spend time in the gaming rooms and in the concert-balls, which ought to be 
spent out of doors or at home, is too great for most persons. They are not wise places to send 
invalids to, especially tlio young, for a winter, though I think, if it were not for the tables, they 
would become, quickly and justly, the favourite winter resorts of the whole Riviera. 

Mentone otters great varieties of climate, accoiding to the position in the place ; the east bay 
is waiTU, much more shut in and lower ; the west bay, and the slope of the hills along the 
valleys which run down to it, give endless choice of sites for residence, and many patients who 
cannot emoy the proximity of the sea find themselves in a suitable climate fariher up the valley. 
Mentone 18 especially a plAco wh^re local advice and exMrience 'will best determine the choice of 
» a resid^pce or lodging. It is, I think, best for an invalid to go to the place and try one part or 
anot|}Ler, till that which suits best is discovered. 
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The town is well developed, with ample accommodation of all kinds, though somewhat 
expensive. The walks are varied, and many of them well sheltered, even when a cold wind is 
blowing. 

Bordighera, the last town in the French part of the Riviera, stands on a promontoiy 
projecting into the sea. It is protected from the cold winds of the north, but is open to all the 
winds from the south and the sea. It is therefore more bracing and exhilarating, and altogether 
one of the most charming places on the coast. Life is also quieter and accommodation some- 
what less expensive. 

San Remo is another charming place. It is stated to have mut» sun and less rain than any 
of its rivals, and it is cci*tainly less relaxing than most of them. It is bright and pleasant, 
but not so well provided with walks and excursions as Mentone, which, on that account, is 
prefeiTed by many visitors. It is the great resort of the Germans who visit the Riviera. 

Alassio is in many respects admirably fitted for a winter residence, but the accommodation 
is not so well developed. Invalids should, I think, be on the slopes of the hills some distance 
above the sea level. 

Whatever place in the Riviera may be chosen as the ultimate destination, patients should 
leave England in October or November, stopping on their way in Geneva, or some other 
convenient place on the way, so as to arrive in the Riviera in December. 

Egypt and the Nile.— These are the typos of a warm, dry climate; the 
air is dry, exhilarating, and pure, the sun shines every day and all day, the sky 
is clear and cloudless, the temperature is high during the day, but owing to the 
rapid radiation falls considerably at sundown, so that the nights are cold. The 
climate is more reliable than the Riviera, but there are great changes in tem- 
perature during the twenty-four hours, from 70" to 75* Fahr. in the day to 
40* Fahr. at night. The warmth of the day is modified by a breeze, but the 
occasional hot winds from the desert are very trying while they last. 

Patients should arrive at Cairo about November, but should not stay there, for it is dusty 
and not veiy healthy ; if they wish to bo near Cairoy they might stay at Heluan Ics Bains, 
three miles away on the east bank of tho Nile. December and January they should spend at 
Luxor, where there is good accommodation, or at the Great Pyramids. 

From the middle of November to the beginning of April is the season for Egypt, but the 
best months fora Nile journey are January, February, and March. The north wind is cold, 
and, if it blow, invalids should at once get into shelter. 

Patients should leave Egypt before the heat becomes too great, that is, by about the middle of 
April, but invalids who have B])ent the winter in Egypt should break tho journey on tlio way 
liomo, say at Biarritz, Arcachon, Malaga, or tho Riviera, so as not to arrive in England 
until June. 

Algiers. — Algiers comes in respect of climate midway between tho Riviera 
and Madeira, being less warm, moist, and relaxing than the latter, hut with a 
smaller fall of temperature at sundown, and with less changeability of weather than 
the former. 

There is often a good deal of dust from the desert, and the town itself is not veiy sanitary, 
but there are suburbs which are better suited for invalids, for instance, Mustapha Superieur. 

Madeira and the Canary Islands. — The climate here is warm «and 
moist, and as Egypt is one of the driest of places, so arc these islands some of 
the wettest. The difference in the mean temperature of summer and winter is 
remarkably small, un^er 10" Fahr* ; there are no cold wdnds, though there are 
occasionally hot winds, which are very trying. 

Madeira is a relaxing climate, and often does not suit on account of the languor and loss of 
appetite it causes. Except in Funchal the accommodation is not good, and there are difficulties 
in ^tting a level walk, as tho hills rise abru])tly all round the town. 

The Canary Islands are somewhat drier, though also warmer, being farther south. At I^as 
Palmas accommodation is good. At Teneriffe and Santa Cruz there is also a choice of altitude, 
and at OraJtawiy some 1200 to 2000 feet high, the accommodation is now fair. 

Mogad or, on the Morocco Coast, is almost in the same longitude as the Canaries, and has 
much the same climate, but the acoommodation for invalids is stated to be defective. 

The same applies to Tangier on the northern coast, but the acconihiodation here seems to . 
,be improving. > • ' • 


Australia. — It is no uso to send patient to Australia if he has to earn - 
his living, and, in order to do so, must live in the large towns like Sydney 
and Melbourne. These have all the disadvantages of large towns in this 
country, and no special advantages of climate to compensate. The districts to 
aim at in Australia are the inland highlands of Now South Wales or Queensland. 


Melbourne is hot and dusty, and subject to great changes of temperature. Patients should 
go 'straight up to the Murray River, where there are now many resorts for invalids, well equipped 
but expensive. From Sydney invalids would be sent up to the hills, to Goulburn, Curragong, 
and Bathurst. In Queensland they go to the Darling Downs, or to the districts of Maraiioa 
and Warrego. 


As to tlie exact spot to be selected in these vast distiicts, local knowledge and advice must 
be sought ; but the patients sent to any of these places must be well-to-do, for there is little 
chance of their earning a livelihood, and in the sanatoria the expenses are heavy. For patients 
who are active, arrangements may bo made for rough accommodation for a very reasonable sum 
upon some sheep-run, where they may, as it is said; get the ** run of their teeth ** and a home for 
a small sum of money, but the accommodation is rough, and the patients must be able to shift 
for themselves. 


Tasmania is more bracing than Australia in suntmer, but colder in winter. 

The neighbourhodd of Hobai*t Town is that about which we know most as a health resort. 
Many patients do well in it if they are able to enjoy the climate. , 

New Zealand. — ^New Zealand offers great choice of climate, from the almost . 
tropical climate of Auckland to the Scotch-like climate of Dunedin with frost, ' 
snow, and rain. 

As a rule, the Southern Island is more bracing than the Northern. The best part is the middle 
of the two islands, extending from Napier to about the upper third of the Southern Island, including 
Wellington and Nelson. The climate ‘here is somettiing like that of the south of England, 
though the winds are keener and the air more bracing. In tlie Northern Island, down to Napier, 
the climate is moister, warmer, and relaxing. 

On the whole, the neighbourhoods of Nelson and Napier are thought to be the best for 
phthisical patients. 

The South African Highlands.— The voyage to the Cape is easy enough, 
but the difticulties begin usually after lauding. The destination is the Highlands 
in the interior, and tiiese can only be reach^ by a long and fatiguing journey. 
Invalids used generally to go as far as Port Elizabeth by steamer, whence 
they made their way to Grahamstown or Craddock. 

Natal offers a greater choice of suitable places, wliich arc more accessible, though entailing a 
rather longer sea voyage. 

The war has, for the present, rendered most parts of South Africa unsuitable for invalids just 
now ; but when it is over, and the country settles down, no doubt many good health resorts will 
develop and acquire a reputation, for the climate in the Highlands is dry and exhilarating ; and 
though the summers are not and the winters cold, they are not trying. The great objection to 
many parts is the violent dust-storms which often ra^. . 

Hitherto the South Afncan health resorts have all been difficult of access, and the accommo- 
’ datioii not suitable for any patients except those who are fairly active, and in a condition to rough 
it more or less. The great objection to them all is tne expense of the journey thither, and the' 
cost of living in any comfort when the destination is reached. • 

The journals are full of warnings from those who know the districts well against sending 
oases of advanced or active disease, or invalids who are not well provided with means. 

Western America. — The health resorts h^e fall into two groups : first, 
those near the Pacific Ocean in North and South California ; and, secondly, those 
on the slopes of the Rocky Mountains. 

Sofith California has a diy marine climate, something like that of the Riviera, but it is 
warmer, drier, and more equable. 

: Iioa Angelos, Passadena, Sierra Madre, Santa Monica, Santa Barbara, and San Diego, are all 
fawniite health resorts. - . « 






In North California, 'Monterey is also a favourite place. ' All these towns haye fair, and iwme; 
really good, hotels. They are aJl protected from the north and jeast by the mountains, and are 
ke^t at a uniform and equable temperature by the black Japan current which washes the shore. 
This district has one ^eat advantage, in that there is no extreme difference in temperatui'e 
between the seasons of the year, so that patients can live here all the year round. 


The districts of the Jiocky Mmtnlaim may be aiTknged in three groups — (1) The prairies east 
of the Rockies, 6000 to 6000 feet high ; (2) the lower Rockies and their valleys, from 6000 to 7000 
feet high, not yet much developed ; (3) the great natural parks, from 7000 to 10,000 feet high, 
surrounded by mountains and sheltered from the winds. The air is dry, the sun shines almost 
every day, at least live days out of six, the sky is bright and clear, and there is hai'dly any snow ; 
but there are great differences in temperatui'e, and the nights arc always cold, even in summer. 

Near the Rockies the advantages of altitude and of warm, equable toiniHirature are combined, 
but the climate is moister. September and October are the best times to come into residence, . 
so as to grow acclimatised before the winter sets in. The cold is then often severe, but there is ' 
little snow, and that usually towards spring, when the cold winds are often very trying. 

Denver^ which lies 6200 feet high, is a largo town and has all its disadvantages, but the 
accommodation is good. It stands about the altitude of Davos. * 

Colorado Springs is a little higher, .6023 feet above the sea, lying about as high as San Moritz. 

It is sheltered and dry. 

Manitou Springs lies 200 feet higher still ; it is a smaller place and has loss accommodation, 

I but is quieter and more sheltered. 

The great objection to i^ll these places Is the expense, which is about three times that of 
England. 

As in tlio Riviera, great changes in temperature between day and night are experienced. 
The best time for them all is the autumn and early winter. In spring the winds are changeable 
and often trying. In summer the heat Is great and dust-storms are common, but |)atients may 
then go higher up the mountains or camp out. 

All these districts have one advantage in common, viz., that patients may live 
in them all the year round, and often find professional and commercial occupa- 
tion. The great disadvantage they all have alike is that they are expensive. 

All the places referred to lie on the east side of the Rockies. The west / 
side, which probably offers equal and possibly greater advantages, is not yet much 
known as a health resort. 


In South America there ought to be many suitable places, and various districts have been 
recommended. 

Certain places in the Peruvian Andes have been spoken well of, for instance Janja and Iluan- 
cayo, near Lima (7000 to 8000 ft in height), and Cuzco (11,260 ft) the ancient capital of Peru. 

So again the slopes of the Cordilleras are said to offer a good climate, and Cordova, in the 
Argentine Republic, has been recommended ; but it would be risky to send patients to any of 
these places, knowing as little as we do about them. 


Sea Voyages. — The object of a sea voyage is to provide as much fresh air 
and light as possible without fatigue. Therefore the voyage selected must be 
such as will keep the patient as long as possible in a good climate, and where , he will 
have such weather as to enable him to spend all day on deck. To be coniiued 
to the cabin or saloon all day, and day after day, is good for no one, evend;he 
strong, and is most detrimental to phthisical patients, for the ventilation is not 
.satisfactory, crowding is often considerable, and the space is necessarily cramped. 

The great objections to a sea voyage are the risk of bad weather, the risk of 
sea-sickness, and the difficulty of getting good food and accommodation on board. 

A sea voyage nowadays is almost always made by steamer because of the 
better accommodation, but the increased speed shortens the journey. The 
objections to a sailing ship are the defective accommodation for an invalid, and 
the uncertainty as to the duration of the voyage. 


The sea voyage usually selected is that to Australia or New Zealand round the Gape. 

It should be so timed as to reach the destination in warm weather. Leaving England, as is 
often done, about November or December, the first few days in the Channel are often veiy trying, 
but in three or four days the temperature becomes pleasant, and ^continues so till the Capqis ^ 





pas^. From the CaM to Australia the temperature is cooler* and moi*e bracing, and does not 
become hot^till Australia is reached. A voyage to Australia and New Zealand and back, with a 
short residence there, will practically exhaust the English winter, but on no account should an 
invalid return to this country until May or June. 

The voyage through the MediteiTanean and Red Sea to India and Australia is very bad for 
phthisical patients on account of the heat in the Red Sea and Suez Canal. This is so trying that 
most plithisical patients are made worse by it, and some have been even known to die. If the 
journey must bo made this way, the time selected must be governed by the temperature 
of the Red Sea, and the time chosen should be that at which the temperature there is 
moderate. 

Two otlier winter voyages have many advantages, firat, that to the West Indies, which lasts 
from six to eight weeks, but the air is rather relaxing, and not bracing enough for most patients ; 
secondly, that to Brazil. This is tlie best of all, and occupies from two to three months 
During the greater part of the time the climate is temperate, though at times the heat may be 
almost tropical. 


Now that the question of sea voyages has been more eompletely studied, with 
all its pros and cons, it would seem that the objections often outweigh the possible 
advantages, and sea voyages are not by any means as popular for phthisical 
patients as they were some years ago. 

• 

^Vinter at Home. — It is especially its dampness, changcablcness, and 
want of sun that makes the climate of the British Isles so trying in winter, 
yet it is obvious that if a winter . in Falkenstein is of use, a similar regime 
carried out in this country would also be productive of benefit. Of course the 
English climate is not <as good as many other climates ; still no climate is perfect, 
at any rate none within easy reach of this country, and if patients cannot go away 
on account of the expense or for other reasons, the best must be made of our own 
resorts. 

Thq mistake generally made in these places is that patients are left too much 
to themselves, and, for the want of institutions where rules must be kept, they 
live in their own lodging or hotels, do much as fancy leads them, and are 
often most imprudent. 

Most of the places of winter resort for chest cases lie on the sea in the south 
and south-west corner of England, for instance, the Isle of Wight, Bournemouth 
and Torquay. 

Bournemouth is in the midst of piiio Woods, and, owing to advantages of soil, it is dry. The 
town itself lies in a hollow, but tlie best parts for residence are the higher grounds on the 
eastern side. Yet Bournemouth is often very cold and raw, and, if wind blows, very dusty. 
The best part of the town consists of villas standing in their own grounds. Sheltered walks 
may be obtained among the pine woods, but the life is often found very dull unless the patient 
has, or makes, friends. 

Hastings, though lacking the pine woods, is more bracing and more lively. It is sheltered 
from the north and north-east, and though somewhat exposed to tlie east, is much less so than 
St. Tjeonards. The best parts for chest cases are those on the shore on the eastern side of the 
ton’ll. 

Torquay is the most popular of the southern nesorts. Surrounded as it is by hills which 
rise to 450 feet, and which protect it froni the north and east, there is a wide choice of elevation 
for residents, the air becoming more bracing the gi'eater the height above the sea. It is a rainy 
place, hut fairly sunny, and often delightful when the sun shines ; still it can he bleak and 
cold even in Torquay, and the wind must be watched. Built, as the town is, round the sloping 
side of a horse-shoe bay, a walk sheltered from winds and in full sunlight can almost always 
be found. 

I am inclined to think that, on the whole, Ventoor, in the Isle of Wight, is the best winter 
climate this country can offer. 

The under cliff is well sheltered from the cold winds and well exposed to the sun, while thv; 
longtbrraces afford plenty of space for gentle exercise. 

^e West Coast of Scotland, if it were not so damp and windy, might offer atti*actiohs, as , 
the airis kept waim by the Gulf Stream, and snow rarely falls in any quantity, but patients are 
net often sent to the Scotch Watering-places. 



For those whose choice of climate is limited, either by want of means or 
because of the distance from home, the only places which have to be considered 
in relation with the home resorts mentioned are those of the Riviera. The 
journey to the south of England is short and easy, and except for the short 
passage to the Isle of Wight, the crossing of the sea is avoided. The expenses 
are, however, considerable in either place, though somewhat less in England than 
in the Riviera. 

The advantage seems to lie on the whole with the Riviera, because, although 
the expense is somewhat greater, more is obtained for the money. At the same 
time, if places in England were more developed as chest resorts, and institutions 
grew up like those in many places abroad, under medical supervision and manage- 
ment, and at the same time not too expensive, I feel sure they would meet the 
requirements of many who cannot arrange or afford to leave England, and that 
they would be found to be productive of almost as much benefit to the health. 

If advantage can be derived in these places under the general system in vogue, 
there can be no doubt that eqtml benefit could be obtained by a similar system 
in many places in this country. The great difTerence is that patients will 
submit to regulations and discipline abroad, at these so-called “ cures,” which they 
will not tolerate at home. If they were equally amenable here — and why should 
they not be ? — many patients might stay in this country who are now sent abroad. 

I liavc left this statement standing as it appeared in the first edition, because at the time it 
was written sanatoria were few in this couiitiy and new, but now the experience of the fiuinerous 
sanatoria which have sprung up all over the kingdom establish its truth and place it beyond 
controversy. Although the experience thus gained robs climate of much of its fancied virtue, 
still there can he no doubt thsft the advantages which a good climate give should not be under- 
rated because less essential than they were once thought to be. 

Open-Air and Sanatorium Treatment. 

The principles upon which this system rests are — 

1. The maximum of fresh air and sunlight. 

2. Liberal feeding. 

3. Regulated exercise. 

4. Close medical aupervision. 

History. — These principles were clearly stated and acted on by Boddington of Sutton 
Coldtield, near Birminglnim, in the year 1840. Boddington must therefore be regarded as the 
Father of the sanatorium-idea. 

In 18.56, fifteen years later, Brehmer wrote his thesis with the title, "Tuberculosis in priniis 
stadiia curabilis,*’ and in 18.59 founded his famous sanatorium in Gbrbersdorf iii Upper Silesia. 
Some years later Dettweiler founded the still better known sanatorium at Falkonsteiii in the 
Taunus Mountains. In 1 884 Trudeau established his Cottage Sanatorium iu the Adirondacks. 

It is, however, the Nordrach Kolonio near Biberach in the Baden Black Forest that has 
attracted most' attention in this country, and has had perhaps the greatest influence in developing 
the sanatorium -idea in the British Isles. 

It is only within the lost seven or eight years that public sanatoria properly so called have been 
erected in tliis country. No public sanatoiium existed prior to 1899, and ikj private sanatorium 
before 1898. Since this time sanatoria have smoing up in all ))arts of the kingdom. A map 
given by Bulstrode shows sixty-three in Englana alone, scattered over the whole country, inland 
. and on the sea coast, on hill tops and in vafieyB, north, south, east, and west. 

These principles are carried out more or less on the following lines, though details differ iu 
the different sanatoria. 

z. Fresh Air and Sunlight.— The patients siiend all day in the oppn air, in sunny spots, 
.either in shelters or in the open, protected from the wind. 

The windows of all the rooms are kept open night and day, care only being taken to avoid 
; through draughts. 

Each patient is provided with a pocket sputum- flask for day use, and a spitting-cup for the 
night, and spitting about the grounds'is strictly forbidden. * * 









l^rovided that juitients are constantly in the open air, there is little to be feared from cold or. 
chills. • Even new arrivals get no liarm from at once adopting an open-air life. . 


a. Feeding. — ^Throe large meals are given daily, with long intervals between them, during 
which no food is allowed. 

The meals are plain but varied. 

The amount varies with the individual, but there is no need to stuff a patient till sick, though 
more food can often bo taken than the patient fancies if the doctor insists. 

An hour’s rest in the recumbent position is insisted on ^fter each meal, and those who are 
not taking any exercise at all usually manage the full diet without much trouble for, at any rate, 
a month or two. 

The increase in weiglit is often rapid, but too great and too rapid an increase in weight is 
not desirable. 


3. Regfulated Exercise. — Exercise is not pernlitted till the morning temperature is hot, 
above normal. After exercise the temperature is found to be raised somewhat, but soon falls again 
on rest. If it rises above 100 *5'’ after exercise, the amount of exercise is reduced. 

The patients are directed to walk slowly, not more than two miles an hour, to take frequent 
rests, to abstain from talking, and to lie down as soon as they get back. 

The clothing should be light, so as to avoid perspiration, and a mackintosh abjured entirely. 

An hour’s rest in the recumbent position is ordained before each meal. 

4. Close Medical Supervision. — This is necessary both in respect of exercise and food. 
The doctor should live with the ))atients so as to see that suitable meals are given and con- 
sumed, and that the rules and regulations are strictly followed out. 


As the result of sanatorium treatment, if successful, the patients gain weight, 
the constitutional signs diminish, the night sweats cease, strength returns, and 
temperature falls. 

The physical signs gradually improve, but may remain unchanged. In 
favourable cases the disease either ceases to progres8«or else progresses much 
more slowly. 

The cases which are most suitable for sanatorium treatment are the early or 
chronic ones, but some acute cases do remarkably well. 

The dithculty is* that few patients can continue the treatment long enough, 
and most of them return home too soon. 

Sanatorium treatment cannot change the natural course of the disease; if 
this is expected, disappointment will follow. It will not cure the disease, bu,t it 
will assist the patient to resist the inroads of it. ^ 

The sanatorium-cure, like a climate-cure, will take, time, and, therefore, will 
cost money. They are but cheaper substitutes for residence abroad in better 
climates. 

Results of Sanatorium Treatment. 


Dr. Bulstrode’s report to the Local Government Board, published in 1 908, on 
sanatoria for consumption is the most complete and valuable treatise on the 
subject, and has been largely drawn upon in what follows. 

* The results of sanatorium treatment must be dealt with in two parts. 

1. The immediate results. 

2. The after results. * 

I. The Immediate Results. — ^^The immediate results iire in most cases 
good. ■ 

Dr. Noel Bardswell states that of 278^ unselected cases only 10*4 per cent, failed to obtain 
any benefit at all. 

In this there is nothing new, for equally good results of so general a kind could be yielded 
, by the statistics of any consumptive hospital before sanatorium treatment was in vogue. 

The resul^ vary greatly in the different classes of cases dealt with. 

Thus Dr. Bardswell’s figures show that — 

; L Pf the veiy early cases 71 '7 per cent, were discharged with the cUsease completely arrested, • 
a«d the remainder practically arrested. 




V- 2. In cases with somewhat extensive disease of fairly recent origin, only 10 per cent had the " 
disease completely arrested. Fifty per cent, were discharged greatly improved and with fair 
:■ prognosis. The remaining 38*1 per cent, were not sufficiently improved to warrant any expecta- ; 
tion of their complete recovery. 

3. In cases of chronic progressive disease only 1 *5 per cent, had the disease completely 
arrested, 74*2 percent, left with a decidedly unfavourable prognosis, and the remaining 26 per 
cent, left with a fair prognosis, the general health being restored. 

As the general result of 6 years’ observation in 268 cases, Dr. Bardswell 
reports 37 per cent, as being at the time «of report in good health, another 
19 per cent, in fair or poor health, the remainder, 44 per cent., having died. 

Trudeau has recently published the results of 17 years’ experience at the Adirondack Sana- . 
torium, and this i»the most extensive series so far recorded. 

Of 1500 cases, 1066 were traced. 

Of the 1066 cases 53*3 per cent, were dead. 

46*7 „ „ living. 

31 percent, were well. 

6*5 ,, the disease was stationary. 

4 ,, ,, had relapsed. 

5*2 ,, were chronic invalids. 

Of 258 incipient cases 66 per cent, were well. 

Of 563 advanced cases 28*6 ,, ,, 

Of far advanced cases only 2*5 remained well. 

Taking all the cases together, 31 per cent, of the cases discharged from 2 to 17 years before 
continued well. 

Before these figures can be accepted as representing the results of sanatoiium •treatment there 
must bo deducted at least 12 per cent, for cases which live for more than four years without 
sanatorium treatment at all (c/. p. 423). The improvement would thus be reduced to 19 per cent. 

As a standard with which to compare the figures given we really require 
statistics of a similar series of cases treated in the ordinary ways in ]>re-sana- 
torium days. The best series of cases available is that published by Dr. Theodore 
Williams. His figures relate' to patients who had survived the first year. They 
are therefore so far selected that they exclude, as most sanatorium-figures do, 
tli’e very acute and rapid cases, which die within the first twelve months of 
their illness. 

Of 1000 cases of phthisis of more than 1 year’s duration, which he was able to trace over a 
period of 23 years, 198 or about 20 per cent, had died, and 802 or about 80 per cent, werh still 
alive at the time of report. 

The duration was as follows in each group : — 






198 dead. 

802 living. 





No. of 

Per cent. 

No. of 

Per cent. 





cases. 


cases. 


Lived more than 

1 year and less than 2 years . 

8 

4 

71 

9 



2 ycaA ., ,, 3 

>1 

22 

11 

97 

12 



3 4 


18 

9 

06 

12 





23 

11-5 

68 

8*6 



5 to 9 years inclusive 


75 

87-6 

2*24 

28 



10 „ 14 „ 


31 

16-6 

124 

15*5 





12 

6 

54 

7 


»» 

20„30 „ 


9 

4*5 

65 

8 


* »> 

over 30 years . 


... 


3 




* 

Average 


7 years 7 months. 

8 years 2 months. 








J; 1 
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Such a table shows how large is the number of persons with phthisis who live and work for 
many years after tlie recognition of their disease independently of sanatorium-treatment. Of 
the cases which were alive at the time of report, 35’6 per cent, were well, 36*5 per cent, toler- 
ably well, and 28 per cent, worse. 

II. The After Results. — The after results will vary greatly according to the 
class of case dealt witli, f.e., according as the disease is in the early or more or 
less advanced stages. 

As the practice of sanatoria now is to fight shy of any but quite early cases, 
the results from different sanatoria will necessarily vary with their degree of 
success in excluding pronounced or advanced cases. For this reason the diffi- 
culties of comparing the statistics of different sanatoria is almost insurmountable, 
and it is possible that such comparison would j^rove positively misleading. 

The evidence from practically all the sanatoria show that in order to obtain 
the best results as regards working capacity two things are eminently desirable. 
The one is that the patient shall be a suitable patient (t.e., an early case), and 
that he shall remain at the sanatorium long enough to prove by actual experi- 
ence while at the institution that he is actually competent to work. The other 
is that there shall be, if practicable, a period of after-care, when the patient may 
gradually become accustomed to full work, and where he may, if necessary, 
learn the means of gaining a livelihood in a manner best suited for the 
maintenance of his health. 

Of course it is obvious that no patient, even if fairly classed as “ cured,** 
could go straight from ordinary sanatorium treatment and take up his work, 
especially if of a laborious kind. Therefore physical training and preparation 
are necessary. This is not given or thought of ordinarily in sanatoria. 

Recently Dr. Paterson has introduced at King Edward’s Sanatorium a system of graduated 
labour, which has been very successful. But it has its limitations, inasmuch as no patient 
commences the system at all until his temperature is steady and normal, and remains normal 
after muscular effort, so that it can only be ap{)licd to cases oi complete arrest. 

After all the real test of the degree of recovery is the working capacity. A 
patient whoso disease is arrested and whose general health seems good, yet who 
cannot do his ordinary day’s work, cannot strictly be called cured. 

We know, moreover, that without sanatorium treatment the working life of 
many cases of phthisis is fairly long, and that, too, for a full or fair day’s work. 

The after results might be classified thus : — 


Amount of work. Duration. 


A. 

Cure complete — full day 

As long as the average of his class. 

B. 

Cure incomplete — full day 

For less than the average. 

C. 

•1 *1 

Gradually diminishing. 

D. 

,, ,, partial day 

For many years. 

E. 

11 •! If 

For a few years. 

F. 

fl >9 *9 

For a short time. 

G. 

,, ,, no work at all, 



or very little. 



The practical tost might be given by the amount of wages the patient might earn. 

But tlio difficulties of finding employment even for those equal to a good day’s work are not 
slight. For employers f ght shy of men who come from a sanatorium — 

1. From a jirejudice or fear of infection. 

2. Because the sanatorium life often develops a habit of indolence, and patients become 
work-shy. 

3. Because if their work is lightened, their fellow- workers often become dissatisfied. 

4 . Lastly, the risk under the recent Employers’ Liability Act of some claim being made for 
any breakdown in health. 

Altogether the after employment of sanatorium cases is a problem of great difiSculty. 

- ^Phthisical colonies are hardly likely to x>ay their own way, and would therefore require 
^t^neous support. * 
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Summary. 

The results of treatment of unaclectcd cases do not, then, show very marked 
difference from the results of pre sanatorium times. But early cases do so 
uniformly well that it is evidently very important to get tlie patients early. 
This is what is meant by “ suitable ” cases. But “ suitable cases prove some- 
times to mean cases without physical signs, and the dilliculty then is to be sure 
of the diagnosis. Many of such cases arc only tubercle-prone or suspected, t.e., 
they are often not tubercular at all, and possibly never would be. And no doubt 
many of the successful cases are only the delicate, but not the diseased or 
actually tubercular. Indeed some sanatoria go so far as to regard any cases with 
definite physical signs, oven if slight, as unsuitable. 

If then sanatoria are restricted to very early or even pretubereular eases, 
what is to become of those with definite physical signs, still more with those in 
which the disease is advanced or the patient dying ? 

Thus it would seem to follow that for the complete treatment of phthisis in 
the population would be required — 

1. Sanatoria for early eases in which the disease is likely to be arrested. 

2 Hospitals for pronounced cases in which the chances of arrest are small. 

3. Homes for th(3 incurable and dying. 

Thus the question of the treatment of phthisis in relation to the people at 
largo on these lines becomes one of enormous magnitude. 

Home Treatment. — The question arises. How far these principles of 
treatment can bo carried out at home instead of in a sanatorium? 

The oVyections are — 

1. The difficulty of carrying out the open-air treatment in an ordinary house 

at all, when other members of the family have to be considered, 

especially in winter. 

2. The w^ant of some one at home with the authority sufficient to insist upon 

the feeding being persisted with and the rules observed. 

3. The practical impossibility of obtaining at homo the constant medical 

supervision which is necessary. 

A modified course of sanatorium treatment might, of course, be carried out 
at home ; and though this might be of some advantage, it would perhaps be as 
inferior to the full sanatorium treatment as sanatorium treatment in this country 
is inferior to that in a fine climate. 

The Notification of Phthisis. 

It is obvious that the notification of tuberculosis cannot run on the s&me 
lines as that of the acute infectious diseases, such as smallpox, scarlet fever, 
or diphtheria. For the communicability of tuberculosis is slight except where 
there are infective discharges, where the tuberculosis is open, and in this 
group phthisis is the most important form. — 

Notification may be desirable in the interests — 

1. Of the patient, so that the disease may be caught early, and if possible 

arrested. 

2. Of the healthy, especially of those in close contact with the patient, 

so that the risk of communication may be as fa,r reduced as 

possible. 

3. Of science, in order that the frequency, distribution, locality, etc., may 

be ascertained, and the subsequent history of the case watched. 

^ ; VOL. If. 39 
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The success of notihcation will depend upon what action is taken after 
notification, and whether that action is to the advantage of the invalid and 
those dependent on him. 

The difficulties that have to be provided against are — 

1. The personal objection which most people have to be branded as an 

invalid at all, and especially as an infective invalid. 

2. The disabilities which such branding would bring with it, viz., the 

stoppage of work for some time, the difficulty of providing for 

those dependent on him while on the sick list, and the risk of 

failing to obtain suitable employment on return. 

Unless these difficulties can be satisfactorily met, so that notification is to 
the interest of the sick person and those dependent on him, notification will be 
deferred until concealment is no longer possible, and the maximum of mischief 
to the patient and those about him has been done. Under such circumstances 
notification would be a failure, and would probably do more harm than good, 
as it would tend to concealment. 

If notification be decided on, the next questions which arise are whether the 
notification should be compulsory or voluntary, and in either case whether 
the notice should be given by the doctor or by the patient and those responsible 
for him. In one way or the other this duty will no doubt devolve ultimately 
upon the doctor, and the objections do not prove to be so great in practice as 
might be anticipated. 

Compulsory notification would have to bo carried out on somewhat different 
lines for the rich and for the poor. 

With the well-to-do it would have to be sufficient to require an undertaking 
that all the necessary regulations to prevent the transmission of the disease to 
others would be carried out. 

With the poor, who are patients at a public hospital, infirmary, or dispensary, 
the rules might bo more stringent. 

In any case the greatest tact would be required if compulsion were not to 
defeat its object. 

Compulsory notification, for the poor at any rate, would seem to involve the 
provision by the community of — 

1. Facilities for the free examination of the sputum. 

2. All adequate number of competent inspectors to advise what should be 

done, with power to order and enforce removal if the surroundings are 

unsatisfactory. 

3. Means for the disinfection and renovation of rooms or apartments vacated 

by consumptives. 

4. Means of supplying food as well as^ medicine where necessary, cither at 

home or at free dispensaries. 

5. Sanatoria for early cases. 

6. Hospitals for advanced cases. 

7. The support of the family or those dependent on the patient during the 

enforced absence. 

8. Assistance in the obtaining of full or partial employment of the patient 

on his return. 

The assumption by the community of such enormous responsibilities and 
expenses could only be justified by the results of compulsory notification showing 
an overwhelming superiority over voluntary notification. 
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At present, time enough has not elapsed to provide sufficient data. 

The compulsory system has been in vogue for six years at Sheffield and 
Bolton ; the voluntary in Manchester, Liverpool, Cardiff, and Brighton for about 
the same time. The results are very divergent, but come out best for Brigliton 
with voluntary notification, while Sheffield with the compulsory system yields 
results but little better than Manchester and Liverpool with the voluntary 
system. 

If the results be set out in curves for districts in which there is (1) no 
notification at all, (2) compulsory, and (3) voluntary notification, the curves in 
the three cases come out almost identical, and not only show no advantage of 
compulsory over voluntary notification, but do not even demonstrate any obvious 
advantage for notification at all. 

It may be that time enough has not yet elapsed to make tlie improvement 
visible, and it is impossible not to endorse cordially the conclusion of this part 
of Lr. Bulstrode’s report, “ that it would be unreasonable to discontinue or dis- 
courage obviously useful measures because the effects of such measures may not 
as yet be statistically apparent. Such action would lead to a total paralysis of 
much of tlie undoubtedly useful work which is being performed by local 
authorities throughout the country.’’ 
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51. RESPIRATORY NEUROSES. 

Hespimtory neuroses are affections of the respiratory organs which depend 
upon some disturbance of the nervous mechanism without any recognised lesion 
to wliich it can be referred. 

The two most important of these neuroses are asthma and whOOping*- 
cough. 

Besides these there are various so-called hysterical affections; those 
peculiar alternations of respiratory rliythm known as periodic respiration, of 
which the most important and remarkable is Cheyne-Stokes Breathing ; and lastly 
the peculiar modification of respiratory movements met with in hemiplegia. 


52. ASTHMA. 

Asthma may be defined as a paroxysm, or a series of paroxysms, of peculiar 
dsypncea, usually recurrent and often periodic, commencing more or less suddenly, 
rapidly reaching great intensity, accompanied by loud wheezing and by defective 
respiratory movements both of inspiration and expiration, but chiefiy of the 
latter, with depression of the diaphragm so that the lungs are distended to the 
maximum, lasting a few hours and terminating sometimes less suddenly than it 
began, not necessarily attended with cither cough or expectoration but usually 
ending with more or less of mucous expectoration, unattended by fever, not 
associated with any constant organic lesion, and compatible with good health 
when the attacks are past. 

Dcscrifillon of an attack. — The patient, who may have gone to bed in perfeet health, after a 
few himrs’ sleep becomes r(^st^ess, and in a short time wakes up with a feidiiig of constriction 
round the chest, and a difiiciilLy in drawing breath. Mo sits up in bed to breathe more easily, 
or moves slowly to the door or window in search of air. Soon tlie increasing dyspno.*a makes 
movement imptissible, and wlicther standing, or sitting in bed or in a chair, the patient usually 
leans forwaid upon the arms or elbows, so as to raise and fix the shoidders. Each breatli drawn 
is laboured, slow, prolonged, and attended with a -whistling, wheezing sound, often loud enough 
to be heard some distance off. The little air that is drawn into tlie lungs enters slowly, but it 
wheeze.s out still more slowly, .so that expiration is much longer and more difficult than inspira- 
tion. Speech is almost impossible ; a few syllables may bo gas])ed. out at a time, but often the 
wants can only ho made known by signs, and if there be a cough it Ls short and jerky like the 
speed I • 

The chest is in the condition of maximum distension, the diajdiragm stands low, and there 
is but little rc.spiiatory movement in either ribs or diapliragin, so that though the lungs are full 
of a?r, tliatairis not renewed, and extreme dyspnma is the result. 

Tlni features express the utmost dLstre.s.s. The forehead is covered witli heads of swTat. The 
couiiteiianec haggard and drawn, pale at first, but, ^ os the dyspnma continues, becoming turgid 
and cyanos(?d. 

All this time the distress is so extreme that life seems in danger. 'Fortunately the dy-spneea 
does not long continue in this extreme intensity ; the breathing gradually becomes easier, and 
the attack terminates usually in a few 110111*8 with the expectoration of some viscid mucus. The 
patient then falls asleep and wakes up exhausted but almost free from dyspneea. 

The attack being over, ho can usually go about his business without much discomfort, and 
continues in his usual health until the next attack. 

Such is a general description of the typical asthmatic paroxysm. Although 
in general characters all paroxysms of asthma are alike, still in minor details 
each case has its own peculiarities, and thesp peculiarities it retains, as a rule, 
tl^roughout. How gres^t room there is for variation in different cases the 
analysis of symptoms will show. 



ASTHMA. 


593 


Sec. 52.] 

SYMPTOMS AND PHYSICAL SIGNS. 

Access. — All attack may come on quite suddenly without any warning, but 
often there are prodromal symptoms which are recognised by the patient as 
indicating its approach. Sometimes there are experienced feelings of unusual 
buoyancy, liveliness and well-being, or, on the contrar^^ of drowsiness, depression, 
and indisposition for exertion ; at other times complaint is made of odd sensa- 
tions in the epigastrium, or of fiatnleut distension, of troublesome itching, 
yawning or sneezing, of cramps in the legs, or the copious passage of light- 
coloured urine. I have notes of one case in which each attack was preceded 
three hours before it began by pain under the left nipple. Whatever the 
premonitory symptom may be in any given case, it usually continues the same 
throughout, and thus serves, like the aura in epilepsy, with which it has been 
compared, as a warning of what is to come. It is even possible in some, cases, 
by accepting the warning, to adopt suitable treatment and stave of! the attack. 
A distinction, however, must be drawn between the premonitory symptoms, i.c., 
those which precede the paroxysm, it may oven bo by some hours, and those other 
symptoms which mark the actual commencement of the attack. 

Though an attack may commence at any time of the day or night, the 
favourite time is about midnight or in the small hours of the morning, and it 
often appears at the same hour with great regularity, 'riius Trousseau relates that 
his own attacks began almost regularly as the clock struck throe in the morning. 

Going to bed, or taking the recumbent position especially after a late dinner 
or supper, often provokes an attack, and to many asthmatic patients a sub- 
stantial evening meal is entirely denied for this reason. More commonly the 
patient goes to bed and sleeps comfortably for the first few hours of the night, 
and then wakes up with the lit upon him. When the patient is awake and can 
observe the early symptoms, the fit is noticed to begin with a sense of constric- 
tion in the throat or round the chest, a short dry cough, a tendency to wheeze, 
and an increased girth round the lower part of the chest, so that the clothes 
have to be loosened round the waist. Though at first the patient may wander 
restlessly about or stand at the door or window in search of air, as the attack 
dGvelo[)s movement increases the distress and soon becomes impossible. 

Position. — Tf in bed, the patient sits with the knees drawn up, the elbows fixed, 
and the shoulders raised, leaning forward with the back rounded and the head 
resting on the hands, or sometimes wdth the head thrown back and lying on 
the pillows with which he is supported. At other times the patient gets out of 
bed and sits in a higli-backed arm-chair with the elbows fixed on the arms of the 
chair, and the head resting on its back. Otlier patients prefer to stand up, 
leaning forward on a chest of drawers or the back of a chair. Whatever be the 
favourite position, the patient will remain in it for hours, unable to move until 
the paroxysm subsides. The raising of the shoulders, which is so characteristic 
of the asthmatic position, has for its object to fix the scapulae, clavicles and 
spine, so as to give a firm purchase to the respiratory muscles which raise 
the ribs. 

The respirations are long-drawn, laboured, and attended with a wheezing, 
whistling, stridulous sound, which may be heard a considerable distance away, 
even in another room. This whistling sound is peculiar, and is often one of the 
earliest signs of an approaching attack. It is not like the ordinary tracheal 
stridor, and it is still more unlike ordinary bronchitic wheezing, nor is it so harsh 
as the stridor of membranous croup ; still it seems to be produced chiefly in the 
larynx, and has been referred to the glottis assuming a fixed position, and ^iot 
diluting, as it normally does, on ifispiration. There are, however, none of the 
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violent movements of the larynx up and down with respiration, which occur, as 
in croup, where the obstruction is in the larynx. 

In spite of the dyspnoea the riiirabor of respirations is not increased, and may 
be even considerably reduced below the normal, even as low as nine in the 
minute (Williams).^ This slowness of respiration is due to the extraordinary 
prolongation of expiration which takes place, and which is perhaps the most 
remarkable character of the dyspnma ; but the change is even more than this, 
for the whole respiratory rhythm is altered. 

'J'hus, in health, inspiration bears to expiration, approximately, tlic ratio of 6 to 7 ; after 
expiration there is usually a slight pause before inspiration cominenecs again, but between 
inspiration and expiration there is no pause. In asthmatic dyspnoea ins])iratio]i is short and 
jerky, while ex juration is greatly prolonged, until the ratio between them becomes as 1 to 2, 3, 
or even 4. Bicriner, who timed the {ihases in certain cases, gives the duration of insjuration 
as from 1 to 2 seconds, and of exjuration from 4 to 5 seconds. Besides this, the post-expiratory 
pause is absent. In rajiid breathing this pause is always absent, one phase following the other 
immediately, but in asthma the breathing is slow'er than normal, ana 3 ^ct the post-expiratory 
pause is absent, and sometimes a post-inspiratory ])ause occurs instead. 

The two facts that strike the eye on inspection of the chest are its great 
distension and its defective movement. The whole thorax is in tlie condition of 
maximum inspiratory distension, which is perhaps a little more evident in the 
upper than in the lower parts, owing to the extra raising of the upper ribs. 

The movements are extremely small, for though the extraordinary muscles 
of respiration are all in forcible action, there is little expiratory recoil, and, 
consequently, but little movement. What movement there is is almost entirely 
costal, the abdominal muscles remain rigid, and there is evidently but little 
action of the diaphragm. When inspiration occurs the soft parts are drawn in 
slightly, but the epigastrium remains prominent, and there is no such marked 
recession as in cases of obstruction to the main air-tubes. 

The percussion is hyper-resonant over the whole chest, and it is evident that 
there is a condition of well-marked emphysema, for the cardiac dulness is absent 
and the hepatic dulness docs not rise above the seventh rib. These facts, together 
with the almost entire absence of abdominal movements on inspiration, would 
be explained on the supposition that the diaphragm was in a condition of more 
or less permanent contraction. 

On auscultation, vesicular breathing is found to be absent, and in its place is 
beard the wheezing which, in part at any rate, is propagated from the larynx. This 
wheezing, which is said by Steaveuson ^ to be most marked during the second half 
of inspiration, exists from the very commencement of the attack. In the later 
stages it is accompanied by rhonchus and sibilus, and subsequently by crepitation. 

Stress is often laid upon the fact that the auscultation-signs vary much from 
time^to time, the breath sounds being completely absent for a time in particular 
parts, then returning in that part, and becoming absent in another. These facts are 
often urged in favour of a shifting spasm of ^the bronchi, but I do not think any 
other explanation is necessaiy than that given of similar changes in bronchitis, viz., 
that they are due to temporary bronchial obstruction by secretion. The physical 
signs may, it is stated, be even unilateral, and this has been supposed to prove 
the existence of unilateral spasm of the tubes. It is, however, I believe, the result 
either of bronchitis limited to one side or to some gross organic lesion leading to 
bronchial obstruction. 1 have not myself, at any rate, seen anything which leads 
me to believe that there is or can be such a thing as unilateral asthma. 

The voice is weak and gasping, and may be toneless, not from any affection 
of the larynx, but from want of breath. The vocal vibrations and vocal 
resonance are feeble, and may be absent, but if present they are not abnormal. 

^ QvairCs Diet • ® Asthma, 
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A short dry cough often ushers in the attack, but at the height of the 
paroxysm' it is as feeble as the voice, and does not become conspicuous until the 
paroxysm is subsiding and expectoration commencing. 

The Sputum . — The amount of secretion is small, and is absent at the com- 
mencement of the attack ; some attacks even end without any expectoration at all 
(asthma siccum). Where asthma is associated with bronchitis, the sputum is of the 
kind usual in bronchitis, but in simple asthma the sputum is characteristic. It 
consists of small pearly globules or tags the size of a hemp seed, resembling tapioca. 
The globules consist of mucus with degenerated epithelial cells (some eosinophile), 
and not infrequently peculiar crystals (Charcot- Leyden) and Ciirschniann’s spirals. 
It is not frothy, nor does it contain muco-pus unless bronchitis he present. 


Fig. 138. 

Charcot - Tioydcii’s 
crystals, showing 
their ir la live size 
cotiiparod with 
piis-cclls. 


The crystals are small colourless octahedra, varying in size, ot uncertain natiirc and 
composition, but probably composed of a crysnilliiie mucin-liko aubstancj?. 

They are insoluble in ah^oliol but readily dissolved by acids or alkalies. As 
they are found only in the centre of the pearly globules, and associated with 
degenerate cells, it is probable that they are the product of some chemical 
metamorphosis of the cells. Opinions vary as to their constancy, but U ngar ^ 
states that he has found tliem in 39 consecutive ca.ses, though in some only 
after careful searching. The fact that they have been observed in other diseases 
of.au entirely different character, c.//., in the sputum of chronic bronchitis, 
plastic bronchitis, in the blood in leukicmia, and in the semen, robs Uiein of 
any specific importance, though Leyden regarded the irritation set up by 
them ill the bronchi as the cause of the spasm, towhich heattributed tlieattack. 

Crystals of oxalate of limo have also been found, but they aro clearly 
merely accidents. 

Curschmaim's spirals , — The thin glairy translucent mucus wliich is 
expectorated in the early stage of an asthmatic attack ofttm has a spiral arrangement. It is 
twisted more or less tightly, and includes cells derived from the small bronchi, in all stages 
of fatty degeneration, together with many eosinophile ccdls. 

This twisting is probably due to a rotatory action of the cilia lin- 
ing the small bronchi. At any rate this kind of twisting is not 
peculiar to asthma. The true spirals are found in the centre of 
these coils and consist of a thin, clear, translucent filament, ])rob' 
ably composed of transformed mucin. The spirals arc only found in 
the early stage of an asthmatic attack, and di.sappear when tlio 
sputum becomes more abundant and mucopui-ulent in character. 

Gurschmaiin attached specific value to the spirals, and 
described asthma as a ])ecu]lar and s]M3cial form of inflam mu tion 
of the smaller bronchioles, ** bronchiolitis exsudativa.” 








Hsemoptysis. — Streaks of blood upon the sputum 
are nob at all uiicummon in severe, though rare in 
slight paroxysms, and are due to the bronchitis. Free 
hiiernoptysis is very rare, and must, I think, in all 
cases be referred to some organic lesion in the lung. . ^ ; >. 

In the air expired the oxygim is almost entirely 
replaced by carbonic acid, the nitrogen reaching from 
89 to 93 per cent. 

The Circulatihn. — It is only at the height of 
the paroxysm that any efiect is produced upon the 
heart. It may then intermit or become irregular. 

Its sounds are always weak, owdng to the emphysema. 

The pulse is usually slightly accelerated, but when the 
dyspnoea is extreme it may be rapid, weak, small and 
irregular. 

Temperature. — There is no rise of temperature 
during the attack, nor after it, unless some infiammatory complication be present. 

' ^ Arch,/, llin, Med., xxi. 4, p. 4^5. 


Fig. 139. 

CurHChmaiiirs Kjdrals, from his 
article in 1), Arch. f. kl. 
Med., vol. xxxii. 
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Bamberger desciibcd a case in wiiich after a severe attack the patient became unconscious for a 
time. In similar cases spasmodic movements of the limbs and face, and even opisthotonos, have 
been observc<i. Nervous symptoms of this kind are extremly i*are, and probably depend upon 
the asphyxia only. 

General Condition. — During the paroxysm the patient’s condition is one 
of extreme distress, the evidence of which is manifest upon the countenance. 
The face has an agonised expression, the features are drawn, the complexion 
is pale and earthy, the forehead covered with sweat, though the body and 
extremities are cold. The eye is staring and congested, the aspect is sometimes 
almost that of a dying man. At the acme the face is turgid, the veins distended, 
and the complexion somewhat cyanotic, though not to the extent whicii the 
dyspiuea would suggest, and extreme cyanosis is uncommon. The mental 
condition, though one of groat distress, is clear. 

Patients who have long suffered from asthma acquire an almost characteristic 
conformation ; emaciated, with cold thin hands, round back and high shoulders, 
and the body bent slightly forwards, furrowed cheeks, an ejirthy, somewhat 
dusky, (jomplexion, eyeballs sunken in their sockets, but tumid and watery, 
the chest misshapen, the upper parts dilated, the lower constricted, rigid, and 
without })liancy, and from it hang the arns suspended, inclined backwards, and 
bent at the elbows. 

Duration. — Tlie duration of a paroxysm varies from one to many hours, but ft 
is rarely less than two to three hours. Thus it may commence about one or two 
o’clock ill the morning, last till four or five, and then permit of several hours’ 
sleep before the patient has to rise the next day. 

An attack of asthma rarely consists of a single paroxysm, but usually of a 
series of paroxysms, so that it may be prolonged over days or even weeks ; the 
first paroxysm may be the most severe of the series, but more often the 
early attacks are mild and gradually increase in severity ; then, having reached 
their acme, they gradually decrease until they cease altogether. 

A paroxysm often ends as it began, abruptly, but more often the end is less 
sudden than the beginning, and this depends much upon the duration of the 
paroxysm ; the longer ending less abruptly than the shorter, chiefly in conse- 
quence of the greater amount of bronchial exudation wliich accompanies it. 

The termination is often marked, especially wdicii abrupt, by eructations, the 
ptassage of flatus, or of cojiious high-colourcd urine depositing a sediment, the 
urine then .differing from the copious pale urine with which the attack may 
commence. Epistaxis has been described as an- end-phenomenon by Jaccoud, 
but it is rare. 

When the paroxysm is past, if it has been short, the breathing may be 
perfectly natural and the patient feel quite well, but, as a rule, the chest feels 
stuffjr and the breath short, especially upon exertion, oven for a day or two, and 
this is the more likely to be the case when the paroxysm has been severe. 

The attack being jiast, the patient is offiSn able to do with impunity what 
would at other times infallibly bring on an attack ; converaely, the longer the 
interval since the last attack the greater care is required to avoid exciting one. 
In these respects the asthmatic paroxysm resembles an epileptic fit. 

The intervals between the attacks arc like those between the paroxysms, 
extremely variable, but recurrence is the rule almost without an exception, and it 
is above all things rare, for a patient to have one attack of asthma only in his 
whole life and no more. 

In general the intervals become shorter as the disease lasts, and in many 
cases the attacks become more severe, but, on the other hand, it not infrequently 
happens that as the attacks increase in fre/][uency they diminish in severity. 
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The attacks may, at first, come on only at particular times of the year, as for 
instance, in the early summer ; after a year or two in the autumn as well ; then 
perhaps every month or week, and sometimes every day, but asthma diuriium is 
very rare, though Fagge records a case in which an asthmatic patient had not 
been able to sleep a single night in bed for the last twenty-five years of his life. 
On the other hand, where the liability is passing off the intervals become greater, 
until the attacks finally cease. 

The attacks are sometimes remarkably periodic ; this in most cases depends 
upon the periodical recurrence of the e.xciting cause, as in hay astlima, or in the 
monthly attacks which are related to the catamenia. A similar periodicity in 
the paroxysms lias been already referred to. 

ETIOLOGY. — Under this head must be considered first the predisposing^ 
Causes, i.e.f the conditions under which a person is most likely to develop 
asthma j secondly, the exciting* causeS) i>e., the conditions most likely to 
exitc an attack in persons subject to asthma; and lastly, the relation in which 
asthma stands to other diseases. 

Frequency. — There are no means of determining the actual frc(|ucncy of 
asthma. Hospital statistics are useless for the purpose, and those of ])ri\'ate 
practice are likely to be misleading. Cases of asthma occur, of course, in every- 
one’s practice, but considering their long duration, how striking the attacks are, 
and how unlikely their nature is to be overlooked, the fact that spasmodic asthma 
is not much commoner leads to the conclusion that it may be fairly called a 
relatively rare disease. 

THE PREDISPOSING CAUSES.— Heredity. — There can be no 
doubt that asthma is often hereditary, but as to the importance of heredity, 
opinions differ much. Lebert attaches little importance to that factor, and there 
is also no doubt that asthma often arises without any history of the affection in 
any relative. Salter’s statistics show that heredity could be traced in 84 out of 
217 ca-ses, i.e., in 2 out of 5, so that in the remaining 3 there was no history 
of inheritance. The inheritance is sometimes direct from parent to child, and 
may run through several generations. Sometimes it avoids the direct line and 
appears in some collateral branch. It may also commence and terminate in the 
child at the same ago as in the parent. Another interesting group of cases 
which may be mentioned in this connection is that in which, witliout any 
asthmatic tendency in the parents, the affection develops in several of the 
children. The influence of heredity becomes still more accentuated when the 
relation of asthma to other nervous affections is considered, for example, to 
paroxysmal coryza and sneezing, and to hay-fever. 

Sex. — If all cases of asthma bo taken together en rnaase, there is no defubt 
that it is more common in men than in women in the proportion of about 2 to 1. 

Many statistics prove this, among others those of Salter, who found that out of 153 cases 102 
occurred in men and 51 in*women. 

The other point for which Salter contended is not so clear, viz., that in early\ 
life — for example, between 20 and 30, the time at which the nervous system is 
most excitable — the females exceed the males^ while at a later period of life, when 
bronchitis and heart disease are more common, males so greatly exceed females 
as to make the general average much in favour of males. 

Age. — In respect of age, two questions present themselves for consideration : 
first, the age at which the first attack most commonly occurs, and secondly, the 
period of life during which the largest number of cases of asthma are met with. 
These two questions are rarely distiiist, but they are not infrequently confounded. 
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There can be no doubt that the largest number of cases are met with during 
the middle period of life, that is, between the ages of 30 and 50, but this is 
only another way of stating the fact that asthma, while it begins at varying ages 
in early life, is an affection of many years’ duration. 

The age at which the first attack occurred. — Although asthma may 
develop at any period of life, from infancy to extreme old age, still the first 
attack can often be traced back to quite the early years of life. 




Thus Salter states that in no less than 31 per cent, the first attack occuiTed during the first 
ten yeai*s of life, and in 80 per cent, before the age of 40. 

After 50, true spasmodic asthma rarely appears for the first time, but cases 
in which it develops in connection with bronchitis become fairly common; in 
other words, there is an increasing tendency in old people for asthma to depend 
upon organic disease. At the same time, asthmatics live to a good old age. The 
following table is given by Salter to show the ages at which the first attack 
developed : — 


During Ist year. 
From 1 to 10 ycai-s, 
10 „ 20 .. 

20 „ 30 „ 

30 ,, 40 „ 
40,, 50 ,, 

50 „ 60 ,, 

60 „ 70 „ 

70 „ 80 „ 


11 cases 1 

60 „ 

30. ,, 12*8 

39 „ 17 

44. ,, 19 

24 ,, 9 

12 „ 5 

4 ,, 1-7 

1 „ 0-4 


per cent. 

II 

II 


II 


225 


Some authors assert that adthma is rare in little children. They do not say 
that spasmodic attacks of dyspnoea are rare in them, but they refer the attacks 
to other causes, e.g., whooping-cough, bronchitis, emj)hy8enia, etc., or to tracheal 
obstruction from enlarged bronchial glands. It is true that all these affections 
may form the starting-point of asthma, and to the list may be added measles. 
It is also true that when asthma occurs in the very young it is almost certain to 
be associated with bronchitis and emphysema, still it must, 1 think, be allowed 
that true spasmodic asthma is not, by any means, a rare affection in the young. 

Salter out of the 225 cases met with it 11 times iu the first year, the four youngest occurring 
at the ages of 9, 14, and 28 days, and at 3 months. Politzer' records 2 cases at t? e ages of 
15 and 16 months. 


* Instances of asthma commencing at the age of 5 years, and between 5 
aChd 10, are common enough. The predominance of catarrh in the young often 
makes the diagnosis difficult, and Trousseau records a case in which he himself 
was misled for some time. 

Even in adults it is not rare for the ^patient to date the asthma from an 
attack of measles or catarrh in early childhood. . • 

I have lately seen two cases, one in a woman of 88, and the other in a woman of 29, in 
both of whom the asthma followed measles at the ago of 21. 

Asthma in little children often disappears after a few attacks, and it is . this 
fact probably that has led authors to refer the attacks to some transient cause 
like catarrh or enlarged bronchial glands. The asthma of early life not infre- 
quently disappears at the time of puberty, and on the whole the prognosis is best 
it children. 

1 y«Ari.V. WfiAr. iSetffc, N.F., iii 4, p. 877, 1870. 
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It is convenient next to consider how astlinjatics are affected by locality, 
climate, season, weather, time of day, and by their social position and occupation. 

Locality. — The effect of locality illustrates best the utter capriciousness of 
asthma. Some patients are well in a dry place, some in a moist, some in a high 
locality, some in a low, some inland and some at the seaside ; sometimes only 
one place makes them asthmatic, sometimes there is only one place in which 
they are free. 

I remember a young girl who could not live on account of asthma in Wapping, but was 
well in Whitecha])el. Sometimes the patient can live in ono street in the same town, but not 
in another, for instance, in Dover Street but not in Clarges Street, as Sir Tlioinas Watson records, 
or in the upper room of tiie same house but not in tlie lower, or even in the front room of the 
same floor but not in the back, as was tho case with another patient of Watsoifs in Mourice^s 
Hotel in Paris. 

So utterly capricious is asthma in respect of locality, that it is quite- 
impossible to foretell what place will suit any particular case ; all that can be 
said is that, as a rule, a dry air and a high locality are less likely to suit than 
a low-lying place with a moist atmosphere. Perhaps the best-established fact 
is this, that asthmatics flourish better in towns than in the country, and 
especially in such smoky towns as London, Manchester, Bristol or Glasgow, 
and are often happiest in the most insanitary parts of them, as in a case of 
Walshe’s, who moved wdth advantage from Hampstead £o Seven Dials. Some 
even enjoy the dense pea-soup fogs which half poison the healthy. Some 
patients have been known to find tlie grefitest relief in the worst parts of the 
Metropolitan Railway, to which they rush at once when an attack is coming on. 

Climate, Season, and Weather. — The same uncertainty holds also in 
respect of these. All that can be ^aid is, that on tho whole any climate, season, 
or weather is bad for asthma which is likely to lead to catarrh, but it does not 
therefore follow that those places arc best which are freest from catarrh. This 
is often seen in the Riviera, where asthmatics lose their bronchitis, but they 
cannot live there on account the increased severity of their asthma. What 
is good for the asthma is often bad for the bronchitis, and vicjB vemd. 

On the whole, asthma is commoner in the warmer months, between May 
and November, than in the colder months of the rest of the year but this 
depends probably less upon the temperature than upon tho exciting cause being 
commoner in the warm than in the cold season of the year. 

Time of day. — Asthmatic attacks are commoner during tho night than 
during the day, i^nd especially in the small hours of the morning. This is to bo 
connected in great part with sleep, and probably with tho diminished cerebral 
control which accompanies it. In this, asthma resembles some other forms 
of spasmodic affection, e.^., laryngismus stridulus, angina pectoris, and the early 
stages of epilepsy. Sometimes the mere absence of light determines an attack, 
the paroxysm either not developing, or if it has already begun rapidly subsiding, 
when light is kindled. 

Social Position. — Asthma appears to be commoner among the well-to-do 
than among the poor. It is of course difficult to prove this by figures, but I 
think the common belief is justified^ and 1 do not see to what cause to assign 
this difference except to social position. 

Occupation has, I believe, but little effect, except so far as it exposes the 
patients more to the exciting causes, such as dust or catarrh. 

Asthma is stated to be commoner among those who have to use the voice 
much, e.y., teachers, preachers, lawyers, etc., but it probably only produces mo^o 
inconvenience to them, and thus drives them to seek relief more persistently. 
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PATHOLOGY. — The term neurosis, by which the disease is so often de- 
scribed, indicates that it has no definite morbid anatomy. Many lesions have been 
found, for example, in the lungs, heart, kidneys, etc., but none is constant. It is 
thus evident that the pathological lesion, if there be one, has still to be discovered. 
The common changes found in inveterate cases are those secondary affections of 
the lungs, viz., emphysema and bronchitis, which result from the disease. 

THE RELATION OF ASTHMA TO OTHER DISEASES. 

1. To diseases of the LungfS. — Asthma stands in no definite relation 
to any disease of the lungs, except that, if it be long continued, it is likely to 
lead to permanent emphysema and chronic bronchitis. In childhood it is often 
started by an attack of bronchitis or measles, and the same may happen in the 
adult. With acute affections of cither the lung or pleura, the liability to asthma 
usually disappears for the time, to return when convalescence is established. 
Phthisical patients very rarely suffer from spasmodic asthma, and if an 
.asthmatic patient become phthisical, an event which is by no means common, 
the asthma usually disappears. 

This occurred in the two following cases : (1) A man, aged 32, liad suffered from asthma for 
four years when first seen. The attacks were typical, and no physical signs of phthisis existed. 
Four weeks later he spat a. little blood, and eight months later had detinite signs of a cavity at 
the right apev, the asthma having been absent for many months. (2) A female, aged 36, had 
boon asthmatic for nine years. Tlie attackis were preceded by pain under the right nipple and 
they were often followed by epistaxis. Some months later slie was soon with well-marked 
phthisis at the left apex, but the asthma had ceased, and continued absent till her death from 
phthisis two years later, 

2 . To diseases of the Heart. — More or less of permanent dyspnrea is 
the rule with aU forms of morbus cordis, and paroxysmal attacks are by no means 
rare. The paroxysms may be due to sudden failure of the heart, to acute 
endema of the lung, to infarct or embolism, but they differ entirely from 
asthmatic paroxysms. True cardiac asthma is extremely rare, perhaps the 
rarest of all forms; it is also the most difficult to treat, and the most doubtful 
of prognosis. 

Cases have been described under the name of cardiac asthma in which the 
pulse has been very rapid, over 200 in the minute, but without excessive 
dyspnma. From the accounts given, they appear to mo to be not cases of 
astlima at all, but of the functional disease of the heart, which I have doocribed 
under the title of paroxysmal hurry of the heart, and which is now embraced 
by the general term. Tachycardia. 

3 . To affections of the Stomach. — Asthma is very rarely found in 
conftection with any organic disease of the stomach, but rather with functional 
derangement only, and as in most instances the paroxysm does not come on 
until an liour or two after a meal, it is dde probably rather to the circulation 
in the blood of some irritating product of imperfect digestion than to any actual 
irritation in the stomach itself. 

Henoch ' gives two cases in children in which the attacks were immediately cut short by 
vomiting, in the one spontaneously, and in the other after a mechanical emetic, and he refers 
to another which was relieved by creasote. 

Even intestinal dyspepsia may be associated with asthma, and the attack may 
then bo relieved by free evacuation. Perhaps in this connection should be men- 
tioned those cases which have been referr^ to the presence of worms {A. ver- 
rninpsum). ^ 


» Bcrl. klin. JVoch,, xfii. 18, 1876. 
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• 4* To affections of the Kidney. — Paroxysms of dyspnosa, again, are by 
no means uncommon in these afVections, and may be due to many causes, to 
failure of a hypertrophied heart, to acute or clironic oedema of the lung, or to 
uraemia, but true asthma is rare. In urapiuia, respiratory disturbances of a 
paroxysmal character are frequent, sometimes with dyspiHca and sometimes 
without. In all cases the attacks bear a closer relationship to those which 
occur in diabetes th.an in asthma, and depend probably, like them, upon some 
poisonous substance circulating in the blood. At any rate, true spasmodic 
asthma is rare in renal disease of any kind. 

We may conveniently associate with renal disease those two affections which 
are so commonly connected with it, viz., gout and lead-poisoning, to both of 
which asthma has occasidnally been referred. 

5- To Gout. — Trousseau^ was the first, I believe, to draw attention to the 
association of asthma with gout. 

He recorded a remarkable case in a boy of 6 years of age, who, after siilferiiig fn)iii asthma 
for two years, developed gout hi his big toe. In another case of long standing asthma, gout 
developed at the ago of 21, after which the asthma never returned, but the patient became a 
martyr to homieratiia. Trousseau also reeoi*ds a case in which rbeiiniatic f<iver conuni'iiced the 
illness ; this was followed by neuralgic headache, and terminated in asthma, hut imt t>f the 
many hundreds of cases of rheumatic fever which have passed under my review, I have no note 
of any instance of asthma, so that this association is also interesting on account of its rarity. 

6. To Lead*-Poisoning’. — Aathma has been described in (.‘oimection with 
lead“poisouing. 

Thus Lewy“‘ records a case, ami Riegel ^mentions two others, hut thinks both of them 
doubtful, so tliat if this form really exist it must be very rare. 

7 . To affections of the Nose. — The proof of the causal connection between 
astlima and affections of the nose constitutes the chief advance which has been 
made of recent years in our knowledge of asthma. 

Nasal symptoms in connection with asfhma were of course familiar to the early writers on 
astlima, especially in connection with that form which is now called hay- fever, and numerous 
instances are recorded by them in which the astlimatic attack was produced by scents, smells, 
emanations, dusts or jiowders ; still it is to Voltolini'* that the credit Ixjlongs of first clearly 
proving the causal connection between asthma and nasal disease. In 1 872 he published eases in 
wdiicli asthma was associated with nasal polypi and was cured by their removal. In 1874 llaeiiisch 
records other cases in which after removal of the polypi the asthma returned with the recurrence 
of the local disease on several occasions and was each time cured by operation. The next step 
was made in 1874 by Fraenkcl, who showed that a.*)thma could bo as.sociatcd not only with polypi, 
but with any chronic nasal catarrh. A series of paper’s followed from this ami other authora 
(Hartmann,^ Brosgon," Joal,^ etc.), conclusively establishing those facts. In 1882 Hack wrote 
his important |)aper, which, from the attention as .well as opjrositioii it excited, led to increased 
study of the subject and to a great advance of knowledge, lie maintained that astlima and 
many other nervous affections, «.</., migraine, epiphora, paroxysmal catarrh, etc., were .’•cilex 
neuroses originating in local affections of the nose, and that they were associated with and 
depended upon a peculiar erectile turgesceiicc of the cavernous tissue 011 the anterior ]>ortion of 
tho inferior turbinated hopes. Fraeiikel,® however, showed in 1884 that the reflex neuroses could 
originate from any part of the mucous membrane of tho nose, and that the swelling of the 
cavernous tissue was not a necessary condition, and this view has since been confirmed by many 
observers. Later Sclimiegelow published a very complete monograph, containing not only tho 
record of a largo personal experience but a comprehensive and critical review of the whole subject. 
The last monograph is that of Francis (1908). 

^ Clin, Med. Syd. Soe., 1867, i. 641. • Oester, Ztsch,f, •prakt. xvi. 6, 1870, 

® ZiemssevCs Handh.^ iv., ii., 1875. 1 

* For references, cf, Fraenkel, Berl, klin, TVoeh,, xviii. 16, 1881 ; and Schmiegelow on 

Asthma^ London, 1890. ® D, med, W'oeh., 1879, 378. 

« Folkm. klin. Fortrdye, 1882, No. 216. ^ Arch. gdn. de Mid., 1882, i. 440. 

« Wien med. Woch., 1882, v. 8. . ^ Folkm. klin. No. 242. 
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It is obvious in the first place that asthma is not always associated with 
nasal affections, and that when the two conditions concur their association may 
be purely accidental. It may also be assumed that asthma depends upon a 
peculiar condition of the nerve centres, through which the paroxysms may be 
excited by various peripheral irritations, of which the nasal is only one among 
many co-ordinate groups ; and lastly, that even in those cases in which local nasal 
disease started it, the asthma may, if of long duration, acquire, as it were, an inde- 
pendent existence and continue after the nasal affection, its original cause, has 
been cured. 

In those cases in which asthma stands apparently in close causal relation with 
nasal affections the local affections met with have been the following : — Polyp, 
Chronic Rhinitis of all kinds, including even the atrophic form, Growths on the 
septum or turbinated bones, Nervous catarrh. Paroxysmal Sneezing and other 
irritations without organic lesion. 

The statistics showing the frequency with which asthma and nasal affections are associated 
fall into two groups ; in tlie one a series of asthma cases are taken and the number of instances 
determined in which nasal affections are found ; in the other a series of cases of the different 
^ nasal affections are taken and the number of instances determined in which astlinia is met with. 

Groiq) 1. — Lublinski ^ found that out of 500 asthmatics 143 liad pathological alterations in ilio 
nose, treatment of which cured 27 and improved 13. 

Group 2. — A, Nasal polypi. 

Baecker^ met with asthma in 9 cases out of 310= 2*9 per cent. 

Heriiig ,, 7 „ 200= 3*5 

Schmiegelow „ 31 „ 139 = 22 ,, ; 26 of these 

having true sjiasniodic asthma, and 5 asthmatic symptoms. 

£, Chronic Rhinitis. 


Fraenkel out of 32 cases met with asthma in nearly one-third. 

Schmiegelow out of 514 cases found asthma in 40 = 8 per cent. ; true simsmoJic asthma in 34 and 
asthina-like symptoms in the remaining 6. 

One comment upon the statistics given I cannot refrain from making.. It refers to the extm- 
ordinaiy number of cases which ^ap[»ear to have come under the personal observation of the 
authors, from which the conclusion must be drawn, either that asthma is a much commoner 
disease in Germany than in this country, of which there is no other proof, or that the authors 
have described as spasmodic asthma many cases which would not be so described in this country, 
and 1 think these considerations vitiate the statistics given. 

The hgui'es given ara sufficient to establish a probable connection as regards cause and effect 
between the two affections, and the results of treatment prove the connection in some cases con- 
clusively. 

a. III some cases complete and permanent cure of the asthma has followed complete • ure of 
the nasal affection. In others the asthma' has been cured for the time but has returned with a 
recurrouce of the nasal affection and has again yielded to the appropriate local treatment 

No. of cases. Cured. Improved. No result. 

Lublinski,® . . 143 27 ( = 18*8 per cent.) 13 (= 9 per cent.) 

Heymann, . . 54 29 ( = 55 „ ) 14 ( = 27 „ ) 11 ( = 18 per cent.) 

Schmiegelow, . 56 32 ( = 57 ) 11 ( = 20 „ ) 7 ( = 12 „ ) 

, The following illustrative cases are interesting being two of the earliest recoided by 
' Voltolini and Haenisch respectively. A man aged 40 had suffered from severe attacks of asthma 
for four years. He was found to have numerous' nasal polypi which were removed, when the 
asthma disappeared and did not return. The second case was in a woman aged 23, who had 
been the victim of asthma since 10 years of age. She was greatly relieved by the removal of 
several polyps from the nose. They recurred and the asthma I'oturned several times, but each 
time operation relieved, and in the end, with the final cure of the polyps, the astlima was 
completely cured. 

Besides asthma, Schmiegelow records cases in which other respiratory subjective symptoms 
were relieved by treatment of the nasal condition. A feeling of weight upon the chest in two 
cases, unpleasant -pressure on the epigastrium in another. In a fourth case the treatment of 

; i} D, med. Woch.^ 1886. Nos. 23 and 24. ^ Ibid., Nos. 26 and 27. 

• » Ibid., 1686, Nos. 28 dnd 30. . , 
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chronic rhinitis with the mlvano-cautery or chromic acid produced at first a violent tickling 
cough, and then gave sudaen relief to a feeling of shortness of breath and oppression on the chest 
which had been long complained of. 

h. In another very inter^ting group of cases local treatment of the nose either aggravated 
the attack of asthma when it was present, or excited it during the otherwise free interval. 

. In Schmiegelow’s series this occurred in no less than 7 cases, and in one instance followed 
the insufilatlon of a powder consisting of a mixture of nitrate of silver and starch. 

e„ Still more remarkable is the fact that in 2 cases Schmiegelow actually produced asthma 
in persons who had never had asthma. In one case, that of a woman aged 26, who suffoi-ed 
habitually from violent attacks of catarrh and sneezing, witli profuse nasal discharge, a 
very severe seizure was brought on lasting for several hours by simply syringing the nose with 
a 1 per 1000 solution of corrosive sublimate. 

In the other case, that of a man aged 28, who was under treatment for cpistaxis, the 
most violent attacks followed the cauterisation of a part of the septum with chromic acid. The 
paroxysms recurred at night fur several nights, until the reaction on the nose consequent on the 
treatment had subsided, and then they ceased. 

d. In another series of cases in which, without any obvious nasal disease, there have been 
various nasal symptoms, such as sneezing, itching of the nose, or catarrh, the asthmatic attacks 
have yielded easily to the insertion into the nostril of a tampon of cocaine or menthol. 

Although it is clear from what has been stated that there is more in the 
relation of nasal irritation to asthma than has been until recent years believed, 
and although piost marked relief is given in some cases, still, so far as we know 
at present, it is impossible to recognise beforehand, with certainty, the cases in 
which relief will be given and those in which it will fail. Inasmuch as the cure 
of chronic nasal disease involves prolonged, tedious, and often somewhat distress- 
ing treatment, hesitation may well be felt before advising patients to submit to it, 
until ordinary methods have failed, unless the indications pointing to the nose as 
the source of irritation are much more evident than in most cases they really are. 

These conclusions are confirmed by Sir Felix Semon*s experience in an interesting resume of 
the subject in the Brilisk Medical Journal of November 9, 1901, 

This is the place in which may be conveniently considered the relation in 
which asthma stands to paroxysmal sneezing^, paroxysmal coryza, and 
to hay-fever. 

Not only, as already stated, may these affections accompany asthma, but they 
may alternate with it. 

Hay asthma, which there is no reason to regard as a special form of asthma 
except so far as it is excited by a special cause.' introduces hay-fever into the 
group of allied affections, for in a given case, or series of cases, of hay-fever, there 
may be traced every degree from the simple summer catarrh to well-marked 
asthma ; and if, in families with an asthmatic history, it can be shown that 
sometimes the one and sometimes the other affection develops in the descend- 
ants, the proof of the pathological connection between them seems to be complete. 

Ringer ^ gives one or two family hLstories of this kind. 

I. Oratidfather. As&matic many years, died at bO. 

Father, 


Son, aged 35. asthma from a baby, Daiuj/Uer, aged 24. Hay 

I but greatly influenced by locality. asthma since 20. 

Orandaon, aged 10. Asthma since 3, associated with sneezing and itching in nose, 
influenced by diet. 

' Thtrapeufiea, chapter on Ai*BeniL! 
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II. Mother, Asthmatic when young, then free for several ypars. Hay astlima for last 


ten years. 


Son, aged 19. Paroxysmal sneez- 
ing and itching of nose, 
brought on by dust and 
sunlight, but only in the 
summer ; is free in winter. 


Son, aged 30. Asthma and bronchitis 
since 5, })recedcd by cold 
in head and sneezing, coiyza 
in the daytime chielly, 
asthma at night. 


Ringer also quotes a case of a man aged 36, whose gmudfather had asthma, wlio himself 
suffered from |)aroxysms of sneezing for many yeai-s, and then became asthmatic, the asthma 
alternating with the sneezing. 

I know also of one family, in which the grandfather suffered from asthma from early life, and 
died at 64. The fatlier of the family and his son suffered from attacks of [)aroxysmii] sneezing, 
which often came on without cause at any time of the year, but were almost invariably excited 
by sudden exposure to bright sunlight in the summer. 

8 . Affections of the Pharynx* — Tho pharynx being so much less sensitiv^ 
than tho hose, it might be anticipated that reflex neuroses from the pliaryiix 
would be far less common. 


Two cases of the kind arc recorded by Porter.' In one, a man aged 40, asthma was associated 
with pharyngeal polypi, and disappeared on their removal. The polyp recurred, and with it the 
asthma, but the cure was iinully com[iletc. The second case he records was in connection wdtii 
chronic tonsillitis. 


9 . Affections of the Neck and Mediastinum.— Cases of this kind in 
which asthmatic attacks occur arc usually referred to irritation of the trunk of 
the pneurnogastric either in the neck or within the thorax. Thus asthma might 
be met with in connection with goitre, new-growth, or enlarged glands in the 
neck ; and with aneurysm, mediastinal tumour, or enlai-ged glands within the 
thorax. It is often impossilde to excliuhi the effects of pressure and to be sure 
that the attacks are really asthmatic at all. Eustace Smith, for example, refers 
asthma in chihlreii in the great majority of cases to the pressure of enlarged 
bronchial glands, and in this way explains the frequent improvement or cure by 
cod-liver oil, iron, and residence at the seaside. 

In my own experience, asthma, in connection with any of the affections 
mentioned, either in the neck or in the thorax, is extremely rare, and although it 
is true that tracheal obstruction from pressure may give rise to paroxysms of 
dyspnoea, which may be wrongly termed asthma, still, in the majority of cases, 
there is suftioient difference in the character of the attack to enable the diagnosis 
to be correctly made and the case referred to its proper category. 

10 . Affections of the Skin. — There are two reasons for the interest excited 
by the question whether there be any relation between asthma and affections of 
the skin — the one because of the well-knojwn effect of skin-irritation or skin- 
shock upon the respiratory centres, the other because there can be traced in 
many of the writings on this subject an undercurrent of belief that the asthmatic 
paroxysm is in these cases due to the development in the bronchi of similar 
pathological conditions to those observed in the skin. 

Trousi-cau was, I believe, the first to draw attention clearly to this connection, the class of 
skin affections being in his opinion chiefly of a her|>etic or eczt'niatous nature. Although Hyde 
Salter did not actually recognise this association, still a considerable number of the cases he 
records (nearly 8 per cent.) yield a histoiy of some skin eruption.^ It is quite of recent years 
that most of the csses have been described, and 4;he most complete resume of them up to the date 
of the paper is to be found in Dr. Hulkley’s article in the British Medical Journal of 1886. 

h Med. Bee, New York^ 
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Out of 4000 cases of skin disoa.scs, Bulkley * foiimi u.stliina only in 37, Le.y about 0*9 percent., 
those cases being excluded in which Uic cruptitm was ductosyi»hilisor to one of t1)o exanthemata. 
Gask« tin’s statistics, whicli yield a j»ercentage of 7*0.5, are vitiated by tlie fact that he does not 
sharply distinguish between asthma and tither forms of d 3 '.spncea. 

The skin affections witli wliich asthma has boon associated are in the first 
jdace urticaria and ec/ema, which yield by far the largest number of instances; 
next hcr|)es and some of the (^xantliemata ; in tln^ third place, but very rarely, 
psoriasis, syphilis and certain (lrng-erii|)tions ; and lastly a miscellaneous group, 
the various members of which only require to be nannul, acne, purpura, erytbenui 
nodosum, alopeceia areata, xeroderma, and lupus vulgaris, in most of then) the 
association being obviously merely accidenta.1. ( Considering how common skin 
affections are and how long asthma lasts, it is <;lear that a large inimher of 
asthmatics would suffer from skin affections witluait anything more than an 
accidental assucaation existing. General statistics, tlierefore, will be of little 
value, and the only cases which would be of use in tliis resjiect .arc those 
in which the two affections stand in a manifest clinical relationship to oacdi other, 
for example, where the asthma and the skin eruption appear or jlisappear togetlior 
or alternate with one another. 

EtWiinut, 

liulklcy mot with {istliina in 1 *.33 of his oozonm caso.s. Tnni.^sf^aii sl.ib’d (Init who.ii {isMmni 
devedopod in adult lifo, a hi.slory tif some troublf.soiiu* skin allootion timing oliildimotl wtis oltoii 
obtained, and t| notes a east* oC a lad who had sulfered mueh frtnn etv.eina as a eiiild and iit^'ame 
asthmatie at the age of 17. AVt‘st staled tliat he had never known ecztana in tdiildrtni to 
be extensive and long-ecmt iniied without a marked liahility to asthma being assoeiatetl with it. 
In all such oases we must reiuemhtu* ht)W extremely ooimnou eezejna is iu early life, anti how 
groat the chanees are iu any ease of asthma that a history t)!’ eczema might he ithlainetl if it 
were specially eutpiirtid intt>. 

The- following are soniti of tin* eases tiften tjuoletl ; — 

Kozcina of tin* fatuMii a boy of (> years in whom asthma ilevelopeil every timti tin? t'(;zeni.'i 
d i sa p] feared ( (.ya 1 1 1 an 1). 

Two eases in wdiieh eoz(?ma started at 2 months of ngi? and was followed hy asthma, in riin* 
of the (?ases at the age of 2.^ y(;ars (?^teavensi»n). 

Ficzema at 1-1 <lays, dysinnea following eadh improvement of the. e(rz(^ma (llalfoiir). 

A family in which all the uieinbers sulfered from ^•ezema bet ween the lirst and sifcenid d<-nti- 
tion, accompanied with asthma, both alleetions ]»a.ssi!ig olf after the euni}»h!tion of the seeonrl 
dentil ion (Cunniiigliam). 

Fc'Z(‘ina and astlima in a child develoj)iiig together and cnre<l together (Thorowgood). 

It will l)(j oljserved that all the. ca.sr.s quoted oecurM?d in childnfii. 1 do not kmuv of any 
ease of tiiis kind in the adult ; if one w^as met with it would he iiiipf>rtant to hear in mind the 
relation of eczema to gout. 

Uriicaria . — Of Bulkley’s eu-ses 7 per cent. (J* out of (18) Inul asthnia., 8 others soiiifj hi'fiiiehial 
sjuviptoms. I am surjn-ised at such a pereeiitagi?, for it does not accfonl with my experience. 
Out of a very larg<! iiumher of eases of urticaria, though complaint has freiiiieiitly heijii of 

discomfort in hreathiiig, 1 hav'e never met with a c.ase of true, asthnia, and the published cases 
are very few. The most severe ease, of dysjmtea oeeurriiig with urti(?aria w'as met with in a man 
w’ho was remarkably susceptible to urticaria from artudes of foo<l, wlnise, breathing became 
alarmingly short, but the ty'spmea was not asthmatic, in charaf?ter. 

Trousseau^ records a case in wliieh urticaria was coinchlent witli astlima and disappeared 
with it. 

Warner'* describes another case in wliich urticaria <levelo]»eil with patches on the fau(;es. 
Asthma and severe vomiting occurred several times during the illness, which in the seventli 
week was complicated with rheumatic fever. The asthma, fever, and urticaria all disappean;d 
together on th«j use of salicylate of .soda, having resisted all other treatment. 

A case of recurrent urticaria associated with asthma is [Jiibli.shefl by Ungai-, and others by 
Schnitzler and Fenekovy.® 

* Brit. Med, Jour.^ ii., 1885, 954. For ref»M'Hiicf?s, cf. Bulkley. 

» CUn. Med, * Bril. Med. Jour-j 1885, i. 483. 

• Berl. klin, Woeh., 1881, No. 48., 

VOL. ir. 
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In one of Sohiiitzler’s ^ cases a woiiiun 30 years of age was attacked suddenly during her 
third pregnaiK^y with sneezing, afl(*r whieli urticaria and asthma developed, from which she had 
never sulfered before ; the two previous pregnancies had been perfectly nomial. 

The most remarkable case I know is that of Fonekovy. The jiatient was a woman 39 
years of age, who was attacked witli nasal catarrh and frequent sneezing. This lasted for 
one or two days, and was then followeii by urticaria and an attack of asthma. Wlien the 
urticaria subsided the bronchial secretion became copious and the asthma ceased. These symp- 
toms always followed in the same order 4iid recurred at intervals of every four or five months for 
eight years, intcmipted only by pregnancie.s, when the intervals were shorter and the attacks 
more .severe. 

Herpes. — The association of asthma and liorpes is mentioned by Tronssean, and later by 
■\Vuldiuiburg, but I do not know of any conclusive case rifcorded. 

TJu eji'anthe'mata.~^\QO.?\e& is often spoken of as the starting'])oint of asthma both in the 
child and in the adult, but it is rather with tlie bronchitis that accompanies that disiasc than 
with the rash that the asthma should be couiiected. Among Salter’s cases is one in which 
asthma followed the disappearance of a .small-pox cru])tioii. 

Erythema. — The only case I know is mentioned by Bulkley as occurring in the eoiirse of 
erythema nodosum. 

Fsoriasis. — Thorowgood records a ca.se of hereditary asthma in a brother and sister whicli 
disa]>pearcd as psoriasis developed ; and Th. Williams - a case of asthma in a syphilitic jiatient 
which resisted treatment until the appearance of a specific psoriasis suggested the use of iodide 
of potassium, when both tlie i-ash and the asthma were cured. 

In connection with the use of iodide of potassium may be mentioned a case in wbicli that 
drug was freely administered without etlect, until acne was produced, and iheii the asthma 
yielded. 

This short review of the facts demonstrates how slight the evidence is upon 
which the assumed connection between astlima and affections of tlie skin rests. 
In most eases the association is obviously accidental ; in others both affections 
were probably the joint effects of some common cause, and even the instances in 
which a causal coiiiiectioii might be conceived to exist are so few that they throw 
no ligiit upon the nature of the disease. 

Affections of the Nervous System. — There are, 1 believe, no instances 
in which astlima stands in anything inora than an accidental relation witli any 
recognised disease of the spinal cord or medulla. Nor are there any cases in 
which asthma has been proved to depend upon any actual gross intracranial 
lesion ; still a suflicient number of cases have been recorded, in whicli asthma has 
been met wdth in various forms of cerebral affection, to make this association more 
than a mere coincidence. 

Salter gives an account of a case of hydrocephalus in which, during tlie last four days of life, 
the child suffered from two paroxysm.s of dys]m(ea of an a.sthinatic character. Oraves described 
a similar case in a child suffering from convulsions. 

Salter again describes a case in wliich asthma alternated with epihqisy, and was on each 
occasion preceded by the usual aura, the only diflerence being that asthma billowed instead of 
tlie lit. A similar case is recorded by Lloyd and Taylor* us occurring in an idiot woman of the 
age of 31. ..." 

In a case of Trousseau’s, an asthmatic patient «!ost his asthma after an attack of gout at the 
age of 21, but suffered ever after from hemicrania. 

Euleiiberg'* records similar cases iu which asthma alternated with hemicrania, and also with 
angina pectoris. 

The most interesting contributions to this subject Ih-ivc been recently made 
by Savage and Conolly Norman in respect of the relationship between asthma 
and insiinity, in many instances the two affections alternating, the patient being 
free from asthma as long as the insanity lasted, and becoming subject to it again 
on returning to a right mind. 

* Wien med, Pr., 1884, 1566. Lancet, 1873, ii. 328. * Lancet, June 10, 1893. 

^ Hervenkr,, 1871. ® Insanity^ 1889 ; Jotir, of Mental He., April 1886. 
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Savage’s rases are the following ; — 

1. A woman, aged 34, without any insane inheriianoe, had been a j>atient in an iiKMirable 
hospital for some years with chronic asLhma. She becunie for the second time insane and lost 
her asthma. She continued insane until an attack of astlima came on, and then began to 
recover. During convalescence she Inul but few atbieks of asthma, but when well the asthma 
returned with greater violence than over. 

2. A female, aged 28, with a history of insanity' on the inother’.s side and jdithisis on the 
father’s, became asthmatic at tin; time of luonsiruation and continiKMl so foi* six years, when she 
became insane. During lier insanity' she was free from asthma, but with mental health the 
asthma returned. Slie ha«l two subsequent attacks of insanity with the same .se(jucnce of events. 

3. A female, aged 32, without insane inheritanc*^, sulfereil from asthma from puberty until a 
few montlis before an attack of insanity. During this time she lost her asthma, and when she 
became insane she said the asthma had gone to her iiraiu. 

4. A female, aged 64, without insane inheritance, had siilfered for twiMity years from chronic 
bronchitis and asthma. She suddenly became excibvi and free from the. clniuiic ailment. She 
grew suicidal and violent, but remained free from asthma. 

Conolly Norman records the following cases : — 

1. A female, aged 45, had had asthma from 25, became iiisiine, and lost the asthma. She 
remained insane for 2^ years before the asthma returned, since when she e.on tinned both 
asthmatic and insane, but there was no relation between the asthmatic attacks and the mental 
condition. 

2. A male of 50 liad been well until the age of 13. ITc then became suspicions and depressofl. 
These symptoms were all removed by the occurrene.c of asthma, to wliich he wns ever sifter lisihle, 
but without any return of mental disesisc. 

3. A male of 32 Inid had almost daily attacks of asthma from childhood. Tlx' .isthma dis- 
appeared for four davs, when ho bs^eame depressed and thresitoned to kill his mot In-r. For three 
weeks he continued in the .ssiine mental state, when the asthma returned. His mind t.heii 
became healthy and continued so. 

4. A male of 20, always weak-minded and probably asthmatic, becaim* maniacal and lost his 
asthma for three years. He then became quiet and the asthma returned, but the mental con- 
dition remained fccible. 

5. A female, aged 40, had been asthmatic all her life. She became .suddenly insam*, and the 
asthma left her for six months. It then returned, and the insanity jKissed away and did not 
recur. 

6. A male, aged 30, had been asthmatic for many years. Tlie astlimn hreame less severe, for 
two years, then delusions set in, and the patient became insane. For 2.\ yi-ars, wliile at llie 
worst, the asthma was absent. Then ho pa.ssod into a chronic dcfniimbMl state, with frequent 
attacks of asthma. 

Kclp^ records a similar (;asc in a man aged 28, with a history of in.sanity on hotli sides. 
After snlfcring from astlima for sev(?n years, for which he Look largtj amounts of inorj)hia, In? 
became insane, but free from asthma for seven months. The asthma tli(?n returned, and the 
])aticnt recovered his senses ami continued mentally well, hut snl>ject; to astlima. 

One interesting case of the kind has come under my own ohsiu’vation. 'I'ln; whole family 
is highly neurotic. The mother developed asthma late in life, about the agi* of 00. Om.' son 
was a drinker, and two others guilty of the greatest excess both in wine anil women, and of the.se 
one died of very acute phthisis; one daughter,, highly emotional, was asthmatic for more than 
twenty years, and about the. age of 45 passed into a condition of extreiiif neurasthenic e.mai'.ialioii 
and prostration, but continued unusually free from asthma for many months afterwards ; 
at the end of which time she had a short attack of acute mania, from wliich slic only very 
slowly rallied, but all this time remained free from asthma. Some months later she de.vehqied 
phthi.sis, of which she ultimately died about two years later. From the time of hnset 
of the symptoms and signs of plithisis the patient was free from asthma and from all 
nerve symptoms. 

Asthma stands in»the same relation to hysteria Hint it doe.s to insanity, 
patients may be subject to alternate attacks of hysteria and asthma ; but cases 
of this kind arc quite as rare as those of insanity. 

Hysterical Asthma. — What is commonly called hysterical asthma is not 
asthma at all, but a respiratory Jicurosis of an entirely different kind met with in 
hysterical patients. The respirations arc of very gnjut rapidity, 80 or 90 or even 
over 100 in the minute, panting, gasping, and noisy, and often more numerous 
than the pulse-beats. The breathing is deep and the chest expands to tlio full, 

1 Ztsch,/. Psych., xxiv. 4. « 
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so that the amount of air passing in and out is greatl}^ increased. As the result 
the cheeks and lips are red and llorid, but there is not the slightest cyanosis and 
no true dysi)na'a. The paroxysms are usually of short duration, but may last 
two or three hours. I have seen one case in which the condition was more or less 
persistent ff>r many weeks, and in many of the attacks the rcsjnrations were con- 
siderably in excess of the pulse. These cases resemble most the similar attacks 
of extreme rapidity of the heart which I have called Paroxysmal Hurry, z.e., one 
clinical form of Tachycardia. 

F rom the consideration of the aflections with which asthma is associated it Ts 
easy and natural to turn to th() exciting causes. ^ 

EXCITING CAUSES , — There is hardly anything which lias not in one 
case or another excited an .attack of asthma, and the resemblance of asthma to 
epilepsy in this respect is so close that the conclusion seems almost irresistible tliat 
asthma, like epilepsy, depends upon an unstable condition of the nerve centres, 
in whicli the explosion may bo excited reflexly by a great variety of causes. Where 
tliis centre is to be sought for, 'whether in the medulla or brain, and whether the 
instability depends upon an organic, or simply upon a functional, lesion, future 
investigations alone can determine. 

Assuming the existence of such a centre, the paroxysm might of course 
originate in it spontaneously, but it would be much more likely to be excited by 
some irritation reaching it from above or below, a view which could be represented 
in the following diagrammatic form. 

1. From, ihfi rmtre itself, — In most cases excited by the circailation through it 
of bloo<l containing some irritating impurity. It seems almost necessary to 
assume this origin for those cases in which asthma develops in connection with 
dyspepsia, but not till an hour or two after the taking of food. This is also the 
probable explanation of asthma oc(;urring in the course of urmmia, though it must 
not be overlooked that alterations in the tension of the vessels, or other changes 
in the circulation, may possibly play their part in this affection. 

2. From above . — To this category would belong (rf,) all those cases which are 
provoked by emotions, wludhcr of pleasure or pain, by fright or shock, and by 
immoderate laughter; those connected with various cerebral neuroses, 
insanity, h 3 ^stcria, hemicrania, etc., convulsions, and epilepsy; (c) those asso- 
ciated witli gross disease, c.f/., hydrocephalus. Emotion may cure as well as 
excite the paroxysm. Thus cases arc recorded in which the visit to the d<>< tor 
has stoj)]) 0 (l the attixek, as entering the dentist’s house may stoj) the toothache, 
and in which a patient, suftering from a severe paroxysm of asthma, was alarmed 
l)y her sister suddenly falling down in a faint, when she jumped up and lan for 
assistance, though a few seconds before the dyspnoea was so severe that move- 
merit was impossible. 

3. From below. — (a) Through the special sense nerves. The optic is as rare 
a source of irritation as the olfactory is common. Bright light often brings on 
an attack of sneezing, and sometimes an attack of asthma, but the cases more 
commonly (piotcd depend rather upon an absence of light than upon an excess, 
some patients bi?ing unable to sleep without a light, and if a paroxysm comes on 
in the dark, finding relief on lighting a caudle. 

In connection with the olfactory, wc find attacks brought on by odours of 
nearly every kind — the smell of violets or the rose, of cofl’ee, camphor, or even 
roast hare ; animal emanations from the cat, dog, guinea-pig, and horse ; pungent 
smells or fumes as of pitch or burning sulphur, fog and mist; in some cases by 
dusts of almost any kind, in others only by the dust of some special substance, of 
>vhich the most remarkable is ipecacuanha, the fluft* of fur or feathers ; and here 
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is the natural place to mention the effect of the pollen of certain grasses to which 
hay-aathma has been referred. 

Many of the nasal irritations are, however, (lonnccted rather with the fifth 
nerve than with the olfactory. It is the fiftli probably which is at fault where 
the attacks cojumehce with nasal symptoms, <?.//., sneezing, itching of the nose 
and (!ory/,a, and again wliero organic affections of the nose are present, sueli as 
polyp or rhinitis. 

(ij) Through tlic pneumogastric nerve, either by irritation of its trunk in the 
neck or within the tliorax, or through almost any of its branches, except, perhaps, 
the superior laryngeal. 



The pharyngeal, as in the cases quoted of pharyngeal i)o]yi). 

The pulmonary, as after the inhalation of dusts, fog, or mist, or after bronchial 
catarrh. 

The gastric, when the attack stands in relation to dyspe])sia or to some special 
idiosyncrasy in regard of certain articles of food, gjj.j beer, swiicts, etc. 

And lastly, the cardiac. 

(c) Through the sympathetic from the intestines, as with worms and constipa- 
tion ; from the kidney, though urcemia generally, as already stated, belongs to 
another category ; and from the uterus or generative organs. 

(d) Through the cutaneous nerves, as, for example, after exposure of tlie face 
to a cold wind as in riding, cold feet, the application of cold or even of heat 

poultice) to the surface. * • 
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Here may be mentioned the remarkable case of a lady in whom the slightest 
putt’ of cold air on tlie back of the neck wjis sufficient to produce the attack at 
any time. This case is similar to one referred to by Hyde Salter, in which the 
attack could be [aodiicod by cold w'ater applied to the instep. 

A long chapter might be written on the multiplicity and variety of the 
exciting causes of asthma, but it is evident that if the theory suggested be 
adopted, the interest shifts from the peripheral exciting causes to the position 
and nature of the central predisposing condition or lesion if there be one. 

THEORY OF ASTHMA. — It has been often necessary, in what ha» 
prece<lcd, to assume a theory in order to give a coherent account of tlu; disease. 
Tlie time has come, now that the fac.ts have been stated, to consider wliat theory 
will best explain them. 

It may, I think, he taken for granted that asthma is a disease of nervous 
origin, and tliat no purely mechanical theory affords an adequate explanation of 
the plicnomcna. This is evident from the peculiar origin and nature of the 
paroxysm, from its sudden access and termination, and from the inlliience exorcised 
u|)on it by drugs, in the mu’vous predisposition which clearly underlies it, and in 
the great midtiplicity of exciting causes, asthnia bears a close analogy to t?pilcpsy. 
If asthma b(i not a purely functional disease, it is at any rate not associaled with 
any liitlierto recognised lesion. It may, therefore, be correctly described as a 
resj)iratory neurosis ; but it differs from other respiratory neuroses, in Ixdng not 
so much a cliango in the rate or rhythm of respiration as in its character. As 
the affection is clearly of a spasmodic character, and is associated with the con- 
traction of muscles, the following (juestions arise : — 

1. Wliat are these muscles which arc thrown into a condition of sjiasm? 

2. Is muscular spasm competent to produce all the characteristic symptoms of 
the disease 1 

3. Is the spasm excited by direct irritation, or is it ii reflex phenomenon ? 

4. If a reflex, what is its mechanism 1 

The muscles that may be thrown into spasm are the bronchial muscle, the 
diaphragm, the ordinary and extraordinary muscles of respiration, and lastly, 
perhaps some of the muscles of the larynx. 

The local phenomena that require explanation arc the wheezing, the pro- 
longed expiration, the rigid expansion of the thorax, the low position and defec- 
tive movements of the diaphragm, the emphysema of the lung, and the secretion 
from the air-tubes. 

A, Spasm of the Bronchial Muscle. — Here, again, several questions 
arise — (1) Does the bronchial muscle exist, ami if so, how is it innervated ? (2) 

Can 'it contract so as to produce obstruction? (3) If so, can it produce the 
necessary symptoms ? 

1. The existence of the bronchial muscle has been denibd, but is now estab- 
lished. The bronchial muscle is innervated by the pncumogastric nerve. It is. 
interesting to remember that the theory of bronchial spasm antedates by a long 
time the discovery of the muscle. 

In the trachea and large bronchi the muscular coat is well developed, and 
while in the trachea its contraction might narrow the tube considerably owing 
to the cartilages being incomplete, hi the large bronchi the complete rings would 
go far to prevent this result. The chief effect would be in the small tubes, where 
the muscle is known to exist in suflieieut amount, and the cartilages are scanty 
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or absent. The nerves supplying the muscle are the vagus and the sympathetic, 
the former being sensory as well as motor. 

2. Can the contraction of the bronchial muscle be demonsti'ated ? Upon this 
question the results of physiological experiment were for a long time uncertain. 

Tims Loiigct, by stimulation of the vaf^iis, and C. B. Williams, by cheiiiicul irritants 
applied directly to the surface of the bronchi, proved to thoir ow n satisfaction that the bronchi 
could conti’act. Donders, Wiiitrich, and Koscnthal,^ however, rejHaliiig the experimonts, failed 
to convince tliemsclves of that fact. Kugciibcrg attributed the positive results of his experi- 
ments to a contraction set up, not in the bronchial tubes, hut in the ast»p]iagus. The question 
may be now considered finally settled by the ob.servatioiis of Bert, .ScliiU’, (rerlaiid, M'Gillivray, 
and, lastly, by those of Kicgel .and l^dinger.- 

In all cases the general method of expcrimenl: was the same — ii tube con- 
nected with a manometer was fixed into tlie trachea, both pleural envities were 
then laid open, and the rise dependent upon the elasticity of the lungs registered ; 
the vagus was then stimulated, and the further rise obtained noted, liy push- 
ing the tube to the end of the trachea, the contraction of the tviudieal muscle 
was eliminated. 

Similar results hav(3 been obtained by Brodic and Dixon with the aid of the oncointjhu*.** 

These experiments showed that although the bronchial muscle did contract 
under the stimulation of the vagus, still that the force exercised by it was small, 
and not more tlian about one-fifth of that exercised by the elasticity of the 
lungs. 

3. Ts bronchial spasm alone sutVicient to explain all tlic symptoms of asthma? 

A priori it would appear almost certain tliat a widespread contraction of the 

small air-tabes, even if it were but slight in each individual bronchus, would 
produce considerable obstruction to the entrance of air, but that the obstruction 
would be inspiratory, and not, as in asthma, expiratory. 

This difficulty is met by those who, like Bieriner, hold the simple theory of 
bronchial spasm, by the argument that the small air-tubes which are in a state 
of spasm are subject, like the alveoli, to the pressure of expiration, and being 
free from cartilages, are in consequence pressed on and still further occliuled. 

The objection that the emphysema would not be produced by bronchial spasm 
is fairly met by pointing to the emphysema which accompanies bronchitis in 
children, where there can be no doubt about the bronchial obstruction. 

Bronchial spasm may thus' be held to explain, tliougli not altogether satis- 
factorily, tlio dyspnoea, the emphysema, and perhaps the wheezing, but it does 
not account for tlie secretion, nor entirely for the rigid position of the thorax, 
nor for the low position and defective movements of the diaphragm. It has 
been, therefore, assumed that to the bronchial spasm is added some hyper&omia 
or actual swelling of the bronchial mucous membrane, whether concomitant with 
the spasm or the result of it*. Such hypera^mia has been stated to have been 
actually observed by Stoerk in the larynx and trachea as well as in the nose. 

The secretion in asthma, however, is entirely unlike that which is met with in 
nervous nasal catarrh, being viscid and scanty, and not ])rofuse and watery. If 
swelling of the mucous membrane play any important part, it in all probability' 
depends upon a vasomotor disturbance, and is therefore, like the asthmatic 
paroxysm itself, of nervous origin. 

* For reference, cf. Hr.rmann's Phys , iv. «, 242. ^ Ztsch, f. klin. MmL, v. 413. 

Path. tSoc. Trans . , vol. iv. p. 1 • 
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Some doubt may, therefore, be fairly permitted whether bronchial sfiasm, 
even with the addition of vasomotor congestion, is adequate to account completely 
for* the phenomena of asthma. 

B. Spasm of the Diaphrag^m. — Because of the divergent results of physio- 
logical observation in respect of the bronchial muscle and because of the low position 
of the diaphrsigm, which bronchial s]iasm did not seem competent to explain, Wint- 
rich proposed the theory that asthma was due to spasm of the diaphragm, and 
this theory Baiid^ergcr adopted. It is, of course, a fai'.t that during the paroxysm 
the diaphragm stands low and moves but little, and that as the paroxysm parses 
off, the movements increase and the' diaphragm returns to its normal position. 
Those who hold the simple theory of bronchial spasm explain these j)henomcna 
as the result of the emphysema, this in turn depending upon the bronchial 
obstruction. The objections to the theory of spasm of the diaphragm are that 
it is difficult to conceive of a spasm of the diaphragm which can last as long as 
the paroxysm of asthma often does ; that, even if it occurred, it could not of itself 
produce the peculiar dyspnina of asthma; and lastly, that experimental and 
pathological spasm of the dia})hragm gives other symj)toms. 

In this respect Ricgel and Edinger’s experiments arc of interest. They sliowed that stimn- 
latioii of the vagus - of tlie trunk of the intact nerve, or of the central end if tlie nerve were 
divided — produccil contraction of the bronchial iiuiselo, and at the same time also a lowering of 
the edge of the lungs, due to contraction of the dia]»hiagm. wliicdi continued as long as the 
stimulation was iiuiintained. This they found to be a relh?x tlirough the phi’enie from the 
vagus, for it was absent when the ])hrenio was divided. In order to test the rj*lalion of the 
einpliysema and the depression of the diaphragm to bromdiial hyp«*Tajmia and swelling, to 
bronchial obstruction, the animals were made to inhale strong {inimonia ; the same results w«-re 
observed, hut as they were no longer obtained after the plirenicshad been divided, it was eviilent 
that they were reflex ])honomena thr«)ugli the. phrenic and the result of irritation of the vagus 
fibres in the air-tubes. In spite of the rapid dihitation of the lung% wliieh irritation of the vagus 
produced, no ilyspncea occurred, and they were le<l to the conohisioii tlial besides spasm of the. 
■bronchial miisele and of the diaphragm determined by irritation of, the vagus, some otlier factors 
were necessary for the production of asthma, and they looked for tliesc! factors in some vaso- 
motor disturbance in the bronchial mucous memlmine. 

C. Spasm of the other Inspiratoiy Muscles. — It is quite possible that 
the fixed iiiid rigid position of the thorax is due to s])asm of many of the extra- 
ordinary muscles of inspiration, which raises the ribs, and thus prevents exf)iratory 
contraction of the thorax. At any rate the raising of the shoulders and the dis- 
tension of the lower part of the chest are among the earliest j)lienomena of* an 
attack, and often precede by some little time anything like severe dyspinna. 

D. Besides all this, it is possible that the muscles of the larynx are in a 

condition of partial spasm, for the stridiilous breathing is in all probability, in 
part at any rate, produced in the larynx, and may be due to the defective 
widening of the glottis on inspiration, which Steavenson professes to have 
observed. ^ 

It seems impossible, after what has been stated, to arrive at any other con- 
clusion than that the spasm of asthma is a very widespread one, affecting 
many sets of muscles, the bronchial perhaps first and foremost, but still not alone, 
and as well as the bronchial, also the diaphragm and the other inspiratory 
muscles, including, perhaps, some of the larynx. To this widespread spasm 
may be added, as an accessory, more or less vasomotor disturbance leading to 
hyperjemia or actual swelling of the bronchial mucous membrane, which may 
increase the symptoms, or even, as in the catarrhal form, be predominant. 

Such an extensive spasm of so many different muscles can only be of central 
origin. It must be in th^ great majority of cases of a reflex nature, and, in 
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support of this theory, all that has been said in relation to the exciting causes 
ot the attack comes in. The irritation which excites the spasm may originate 
in almost any centripetal nerve, from the pneiimogastric in the first place, 
through almost any of its branches, except, perhaps, the superior laryngeal, 
through the olfactory or optic, through the lifth or common cutaneous nerves 
of the skin, and through the sympathetic. 

Conclusion. — To sum uj), then, asthma must be regarded as a reflex neurosis, 
the symptoms of which are spasm of the bronchial muscle, of the diaphragm and 
other inspiratory muscles, associ.ated in many cases with more or less of vaso- 
motor disturbance in the bronchi. 

This theory necessitates the assumption of a peculiar unstable condition of 
the respiratory centres, the nature of which is at present unknown, but which 
constitutes the essential predisposing cause of the diseases, and which in all 
probability is the only heritable part of it. 

In all this the resemblance of asthma to epilepsy is very close, and Hughlings 
Jackson^ does not shrink from curtly defining asthma to bo “a respiratory 
convulsion,” and I presume that he regards it as possibly in many eases a 
congenital affection, for he proceeds to attribute it to “ the discharge of imperfect 
(? small) rcsjiiratory centres.” 

It is interesting to find that .this theory brings us back to the view pro- 
pounded originally in the Zoommia by Darwin, who stated that asthma convul- 
sions had the same eharaeter as all other cramps and epilepsies, and that it could 
originate, like them, from nearly all distant parts of the body. 

VARIETIKS OF ASTHMA. — According as asthma is found in connec- 
tion with other affections or not, it has been described as symptomatic or 
idiopathic, and of the symptomatic group Hyde Salter, who is responsible for 
the classification, gives four kinds — the bronchitic, g^astric, cardiac, and 
renal. 

It may be convenient to make this distinction, in order to draw attention to 
the affections with which asthma may be associated, but it marks a difference 
which does not really exist. Among the idiop^rthic group are several which might 
with ecpial propriety be put among the symptomatic. It is misleading to speak 
of tliese as different forms of asthma, for in all cases alike the asthma is t he same ; 
it is the exciting cause only that varies. 

It would be simplest to discard the term symptomatic altogi^ther, and to use 
asthma, idiopathic asthma, or spasmodic asthma as the general term, and to indi- 
cate by prefixing the words bronchitic, cardiac, renal, gastric, etc., that the asthma 
is associated with aflections of the parts of the body indicated. 'I’his applies 
ecpially to hay-asthma, for hay-asthma is the same as any othei’ asthma, the only 
peculiarity being that it occurs in the course of the affection known as hay-fever 
or summer catarrh. Hysterical asthma is a misnomer, and is in most cases not 
asthma at all, but entirely different respiratory neurosis de])eiident on 
hysteria, and, except in its sudden beginning and ending, in no respect resembling 
true asthma. 

Asthma is a term often incorrectly applied to other forms eff dyspnoea, which 
arc not true asthma at all, and in this respect the terms bronchitic, cardiac, renal 
and gastric have led to much confusion. Asthma is a form of paroxysmal dyspncoji, 
but every form of paroxysmal dyspnoea is not asthma. This distinction is very 
important in respect of treatment, for many of the remedies which do good in 
true asthma do harm in other forms of paroxysmal dyspnoea and aggravate them. 

1 BHt. Med^ Jour., 1887, i. 169. ' 
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DIAGNOSIS. -Asthma is such a peculiar disease, and so unlike anything 
• else, that in ordinary cases no difficulty can be experienced in making the correct 
diagnosis. The paroxysmal nature of the dyspnoea, its very capriciousness, the 
extraordinary prolongation of the expiration, the peculiar position and the 
defective movements of the chest and diaphragm are pathognomonic. 

In emphysema the movements of the clicst and diaphragm are restricted, 
and the thorax is widely dilated, but the expiration is not prolonged to the extent 
it is in asthma, the shortness of breath is permanent, and the exacerbations which 
occur are due to bronchitis. 

From bronchitis asthma is distinguished by the severity of the dyspnoea and 
by the want of relation between the amomit of dyspnoea and the piiysical signs. 
In bronchitis the dyspnma begins and ends gradually, and follows the catarrh, 
and does not precede it. At the same time both diseases may be present, and 
the bronchitis may thus mask the asthma. This is especially likely to create 
difficiilty in children, in whom asthma does not suggest itself so naturally to 
the mind, and in whom bronchitis and its results lead to so much more serious 
dyspnoea than in adults. 

The diagnosis between bronchitis and asthma is of especial importance in 
respect of treatment, for the inhalation of depressing drugs, which are so useful 
in asthma, often aggravate and keep up bronchitis. 

I liavo recently had under my care a lady of 40 years of ago, in whom the diagnosis had 
been made of bronchitic asthma. She had been treated in accordance with the diagnosis in the 
usual way for asUima for mouths, and had steadily got worse. 

An attack of 8i)asmodic asthma in the strii^t sense of the term she had never had, and her 
dys})noea disa]>peared the bronchitis subsided. 

What the patient was really sufteiing from was recurrent bronchitis, with a good deal of 
shortness of breath, worse at sometimes than others, in relation totlie amount of bronchitis. 

The stopping of all the depressing remedies and iiTitatiiig inhalations she liad been patiently 
persisting with, and the treatment of the case as one of bronchitis, rapidly sufficed to relieve 
the symptoni.s. 

From all forms of laryng’eal obstruction, such as Bim))le or membranous 
laryngitis, oidema of the larynx, and stenosis, the diagnosis is made by the 
character of the dyspnoea, by the violent movements of the larynx and diaphragm, 
and by the extreme respiratory recession of the softer parts of the thorax. 
The same applies to the impaction of a foreign body in the larynx or in the 
trachea, except that in the Latter case the movements of the larynx are not 
violent. If the foreign body be in one of the bronchi, the dyspnoea is less ; and 
the physical signs being unilateral, suffice to give the diagnosis, for unilateral 
asthma does not occur. 

In all these cases alike the difficulty would only arise during the paroxysm, 
so that the history and the course of the q^se would be sufficient to make 
the diagnosis clear. ^ 

There remains one other condition with which asthma is not infrequently 
confused, vi/., plastic bronchitis ; not because the diagnosis is in itself 
difficult, but because jdastic bronchitis is not directly suggested, and is therefore 
not thought of. 

1 have seen several instances of this mistake in cases which have been 
sent to me with the diagnosis of asthma, but which were proved without doubt 
to be plastic bronchitis by the discovery of the characteristic casts. 

1^ well-marked cases of plastic bronchitis, attention is at once attracted to 
tho peculiar character df the expectoration^ and the diagnosis is easily made; 
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but in slighter cases the recurrent attacks of clyspinm may closely resemble 
asthma in history, though not in character. 

Thus a woman of 10 was under my observation, in whom tlie diagnosis of astbma liad 
been made. She liad sulfcrod from paroxysmal attacks of dyspiueti for eighteen months, which 
came on regularly every night at *2 a.iii., lastt>d about two hours, and ceased after a lit of 
violent coughing and the expoctoratioii of viscid sputnni. The ofcnrrence of the initial 
paroxysm so late in life, and the rcmarkahle periodieity of tlie attack, led me to examine the 
sputum with care, when the eharacteristic casts were disco v'cvt'd. 

I have seen lately two other similar cases, the one in a inaii of Sf), the other in a man • 
of 55. Ikith Avero completely and ra])idly cured by iodide of jK»tassium. 

PROGNOSIS . — The prognosis of asthma must be coiisiderocl from three 
points of view — First, in regard to danger to life during the paroxysnl ; secondly, 
as to the effect it has upon the duration of life ; and lastly, in respect to the 
prospects of cure. 

1. Dangler to life. — Alarming as the paroxysms appear, they are hardly ever 
fatal, and never unless as the result of some cornplieation. Fagg(‘, it is true, 
records the case of an active and healthy young man who ceased breathing 
during a paroxysm, and would have died had not skilled assistance been at hand to 
perform artificial respiration for some time. So far as T know this case is unique. 

2 . Duration of life. — Nor does asthma tend necessarily to shorten life, 
except so far as it leads to permanent bronchitis and emphysema. Asthma 
is compatible with long life, and many chronic asthmatic patients live to a good 
old age and die of some other ailment at the last. Salter records two patients 
who died at the ages of 69 and 70 respectively, having each been asthmatic for 
no less than sixty-four years. Still there is always the risk, if asthma continue 
for long, especially if it frequently recur, that permanent emphysema and chronic 
bronchitis may result, and the ]:)rognosi8 will then depend upon the amount of 
these affections that arc present. 

3 . Prospect of cure. — This depends upon the age at which the disease 
developed, upon the frequency and duration of the attacks, upon the length of 
time the disease has lasted, upon the exciting cause, upon the absence of heredity, 
and of organic lesions. 

If the asthma first appeared in childhood, it may disappear at the time of 
pub(jrty ; if at the time of puberty, it sometimes disap})ears at the menopause in 
women, or at a corresponding time in racu ; if in middle life, it will probably 
persist throughout life ; and if in advanced life, depending, as it often does, 
upon organic lesions, it will almost certainly continue, Salter puts the facts 
shortly thus: — Jf asthma develo]) before 10, it will probably be cured ; if before 
20, it may perhaps ; if between 20 and 40, probably not ; if after 60, certainly not. 

The more frequent the attacks, the more severe they are, the longer they 
last, and the greater the duration of the disease, the less likely is the liability 
to disappear. 

The prospects are better where the attacks are becoming less severe, and 
where the intervals are growing longer. 

The more evident the exciting cause, and the more easily it can be avoided, 
treated or removed, the better the prognosis. 

Heredity has its importance, those cases being best which have no family 
history of asthma, or of any of the allied affections ; but in inherited cases the 
asthma may disappear, as it may have commenced, at the same age in child and 
parent. * » 
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With organic disease the prospects of cure are small, but a difference holds 
here according as the organic disease is the cause or the consequence of the 
asthma ; for it not rarely happens that, with the develojirnent of some secondary 
mischief in the lungs, the asthmatic tendency diminishes and may entirely 
(Jisappear. 

To sum up, the prognosis is good, if the patient be young, the chest sound, 
the attacks short, and the intervals long ; if there be no permanent shortness of 
breath, cough or expectoration ; if the attacks are getting milder ; and if tlie 
exciting causes are clear and avoidable. 

TREATMENT. — The objects to be aimed at in treatment are, first to 
prevent, if possible, the disease from develojiing ; secondly, to control the 
paroxysm, and thirdly, to check its recurrence. 

Prophylaxis. — So far as prophylaxis goes we can do but little, for usually 
the first indication of a liability to the disease is the occurrence of a paroxy sm 
more or less typical. All that can be done in persons belonging to an asthmatic 
family is to protect them as far as possible from the common predisposing 
causes of the disease, such as bronchitis and hay -fever, and to take more care of 
them when so attacked. Tin fortunately the difficulty of prophylaxis is rendered 
still greater by the facts (1) that asthma on the one hand often develops in a 
family in which it is not hereditary, and on the other remains absent where it is 
markedly hereditary; (2) that it may long lie dormant, and be roused into 
activity quite unex|)ectedly by slight causes, such, for instance, as a casual change 
of residence. 

Treatment of the paroxysm. 

The i^aroxysra is, as a rule, too severe, and its treatment too urgent, to allow 
of much investigation into the exciting causes and associated affections. All 
that can be done at the time is to give what relief one can, and wait till the 
attack is past to complete the examination of the case. 

Ill the treatment of the paroxysm wc shall be greatly influenced by the 
theory we adopt of the disease. Accepting the view tliat asthma is a widesjircad 
muscular spasm, emanating from the respiratory centres in the medulla, in 
response to some peripheral irritation, we have three obvious courses open — 

1. To reduce the excitability of the centres ; 

2. To relax the muscular spasm ; and 

3. To diminish the peripheral irritation. 

1. The central excitability may be reduced by the use of anaesthetics, 
such as chloroform or ether, of narcotics likq opium and morphia, or of other 
sedatives, such as chloral and bromide of ])ota88ium. Possibly the excessive 
excitability of the centres may be connected with some (fefect in their circula- 
tion, and thus the action of drugs like caffeine and alcohol, which stimulate the 
heart, or of pilocarpine and nitrate of amyl, which dilate the vessels, bo explained. 

2. The peripheral irritability may be allayed by the use of local 
sedatives, e.g.^ cocaine, aconite, and belladonna, where the source of irritation is 
within reach, as in the nose or pharynx’, or of sedative inhalations, where the 
bronchi are the seat of irritation. 

3. The muscular spasm suggests remedies which relax spasm elsewhere, 

chloroform among anaesthetics; or general depressants, such as ipecacuanha, 

antimony, aconite, and lobelia. 
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Many of the remedies, found most useful, act in all probability in more than 
one of the ways indicated ; for instance, opium is a central as well as a periplieral 
sedative, and belladonna, while it stimulates the respiratory centre and diminishes 
the irritability of the peripheral nerves, also relaxes muscular spasm. 

Whatever the general indications for the use of this or that drug in asthma 
may be, our knowledge of their action is to a very great extent empirical, and 
the utter capriciousness of asthma is in no respect better demonstrated than in 
the uncertain action of drugs, some drugs being on the whole more likely to 
succeed than others, but every one failing in turn, so that the treatment of 
asthma in some cases seems to resolve itself i»ito the trying of a string of remedies 
one after the other, in the hope that one will be found to succeeil at last. 

At the same time those physicians are most successful in the inaiiageiuent of 
asthma who study their cases most carefully, and search for the indications 
which each case offers. General rules arc of general applicration oidy, and each 
case of asthma recpiires to be studied separately, and tlnm success is often 
achieved where random treatment has failed. 

It will be more useful, without attempting too much in the way of classifica- 
tion, to discuss in turn the remedies which have stood the test of ex[)eriencc. 
They may be roughly arranged into the following groups — sedatives, de- 
pressants, antispasmodics, counter irritants, and stimulants. 

The methods of administration arc by the mouth, by subcutaneous 
injection, apd by inhalation. 

Sedatives. — The sedative group contains stramoninm, conium, hyostjyamus, 
chloroform, ether, chloral, hrutnidc of j)otas8ium, cannabis indiea, and morplua. 
Of these, two stand out prominently before the rest, namely, strainotiiiini and 
morphia. 

Stramouiuin , — Datura stramonium belongs to the botanical family of the 
Atropaceie, and all the pharmacopceial drugs of this group, viz., holladoiina, 
stramonium, hyoscyamus, and tobacco, have a powerful thcraj)eutic influence 
upon the asthmatic paroxysm. 

The first three drugs contain the same or closely similar alkaloirJs, upon tlie presence of 
which to a very great extent their activity de]»eiuls. Kr<»m stramonium is ohlained an impure 
alkaloid called daturiiie, but this is found to be an iiidelhiite mixture of atn»pine and liy(»scya- 
miiie. Ilyoscyaniiiic, further, is isom(?ric witli atropine, though not ideiitinal iu eonstitiition, 
and lias a similar though less powerful action. ’ 

Atropine stimulates the resiiiratory centre, and at the .same liim^ hrsseiis the excitability of 
the peripheral endings of the vagus in the lungs ; it also paralyses tlie involuntary muscles as 
well as the nervo-ciidiiigs in them. Besides this, it has direct action upon the vagus and 
vasomotor centres, small doses stimulating and large doses paralysing them. What has been 
said of atrojiine applies also to hyoscyainiiie. 

The action of these drugs upon the nerve-endings of the vagus in the lungs explains wliy 
their effect is so much gieater when burnt and the fumes inhaled, than when introduced into 
the body in any other way. 

Stramonium leaves contain much less of the alkaloid than the seeds, and it 
is from the latter that the extract and the tincture are made. It is, however, 
the dried leaves that arc most commonly ernfdoyed, a small quantity being 
either smoked in a pipe or btiriit on a dish and the fumes inhaled. If ad- 
ministered by the mouth the extract is commonly employed, and a quarter pf a 
grain given at once and repeated in an hour’s time, but if given early enough, 
a quarter of a grain may suffice to cut short the attack. Of the tincture, 10 to 
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30 minims are given at once and repeated in an hour. Internal administration 
of this drug is more suitable for the intervals than for the paroxysm. 

Straiiiouiuni was first introduced into this country from India in the year 1802 , the Datura 
tatula being employed, but this was almost at once replaced by the Datura Stramonium, which 
is now the only pharmacoposial drug. The Datura tatula is said to be the stronger drug, as it 
contains more ot the alkaloid, and it sometimes succeeds where stramonium has failed. 

Belladonna and Atropine . — From what has been said it might be supposed 
that these drugs would have been quite as useful, if not more so, than 
stramonium, but this is not found to be the case ; bonce it is not unlikely that 
stramonium contains some other active remedy not present in belladonna upon 
which its efficacy depends. Internally belladonna may be given as the extract 
(gr. J), or the tincture (ni.lfi to 20), for a dose repeated at short intervals during 
the paroxysm ; or a subcutaneous injection of atropine (gr. may be given, 

and repeated in like manner. The most common method of administration is 
by burning the leaves and inhaling the fumes either alone or in combination, as 
in the ordinary asthiua powders. 

Ilijoscifamus is weak in action compared Avith either of the preceding drugs, and i.s rarely 
given alone. The alkaloid may he injected sith cuie.in (gr. administered by the mouth in 

doses of 71*5 to J grain frequently repeated. This drug, however, rarely succeeds when the others 
have failed. 

Coniuin has been administered usually in combination with hyoscyarnus, but it has even less 
influence. Recently the hydrobromatc has been advocated in doses of one-third of a grain 
.slowly increased up to two grains. 

A favourite pill for use at bedtime is the following : — Extract of stramonium, 
gr. ^ ; extract of belladonna, gr. J ; and extract of conium, gr. 2 or 3. 

Chloroform is of great efficacy during the paroxysm, but its eftect is unfortu- 
nately transient, so that its inhalation has to be roj)C}ited, This can be done 
without difficulty^ for the effect upon the spasm is produced before ansesthesia 
occurs. 

In some cases patients are allowed to administer it to themselves, which they can safely do 
in the following way : — A tumbler is held in the hand containing some lint or wool moistened 
with chloroform, from which the patient inhales. As soon as anaisthesia commences, the hand 
falls and the infialation stops, to be renoAved Avhen the consciousness is restored. Of course an 
attendant must be present, and the patient must on no account bo allowed acco.ss to the stock 
bottles, for accidents may easily occur. One of the great drawbacks is that a craving niay be 
established and the drug used when it is not necessary. 

The rubbing of the chest with chloroform liniment is of no .more use than a 
rubbing with any other counter-irritant, and what good it does is more to the 
bronchitis than the asthma. 

Chloroform given by the mouth acts as a stimulant and not as an 
amesthetic. ^ 

jBther is rarely used as an inhalation in asthma, but is often given internally, 
when it acts as a stimulant, and in urgent cases it may be injected sub 
cutem. 

Chlorcd , — The relation between chloroform and chloral led to the early intro- 
duction of chloral into the treatment of asthma. It has to be given freely, and 
is best administered in small doses repeated at short intervals, 5 or 10 grains 
every hour, commencing Avith a double dose until its effect has been produced. 
Chloral has a depressing action upon the respiratory centres and also upon the 
heart, and this makes it unsuitable in cases where the heart is weak. 
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Cannahift Indica is more useful for the restlessness which sometimes follows 
an attack than for the paroxysm^ upon which it has little or no effect. 

Iodide of EthyL — There is some doubt as to whether this drug has any 
anaesthetic action, but containing, as it does, four-fifths of its weight of iodine, 
it affords a ready means of bringing the body rapidly under the influence of 
iodine. It is administered by inhalation of 10 to 15 drops at a time, and is found 
most useful in those cases which are associated with much bronchitis. 

Bromide of Poftissiuvi is slow in action, but, when given in combination with 
chloral, is a valuable remedy, especially in a prolonged attack, as it then tends to 
diminish the severity of the recurrent paroxysms. It should be continued in such 
cases for some days after the attack is past. 

Cocaine , — This drug is chiefly useful as a local anfcsthetic, and especially in 
those cases of asthma which are associated with some affection of the nose, but it 
has been recommended for use as a subcutaneous injection (gr. h of the salicylate 
of cocaine for the dose). I do not advocate it, for 1 consider it risky. 

Morphia and Opium . — 1 mention these drugs last because it is wise to f)ut 
off their use as long as possible lest the opium habit be developed. There is no 
drug which has so powerful an effect upon the asthmatic paroxysm, and in this 
respect it ranks even above stramonium, a subcutaneous injection of aijuarter of 
a grain often sufficing to cut short the severest paroxysm. Still it is the drug 
we have recourse to last of all, for it is often found that increasing doses arc 
necessary, or are thought to be, as time goes on, and thus the morphia habit is 
engendered. Many patients prefer the suffering of the asthma to the risk of 
becoming a slave to the opium habit. It sometimes happens that, with self- 
restraint, the same dose suffices for many> years, without any increase, to keep the 
attacks under control. 

I know one case of this kind in wliich life has been made bearable by the use, when neces- 
.sary, of a ijuarter of a grain of morphia, but it was reserved only fur the severest paroxysms, the 
sliglitor ones being dealt witli in other ways. 

Morphia has also the disadvantages that its use is sometimes followed by so 
much depression and debility that the after effects are almost as much dreaded 
as the relief from dyspnoea at the time is welcomed. In other cases nausea or 
even vomiting is produced and the appetite entirely destroyed, so that the nutri- 
tion suffers profoundly. 

This occurred in tho case of a lady as the result of one quarter of a grain taken daily aub tmlr/m. 
^%he became at last extremely emaciated and feeble, so tliat her life was in real danger. At lust 
tho morphia was abandoned and the symptoms disappeared. The difficulty in this case was to 
convince the patient and doctors that so small a do.se of morphia could pn^duce so much harm, 
and nothing sliort of the actual demonstration of immediate recovery on abandoning tho habit 
was sufficient to prove it. Since then no persuasion or necc.ssily will reconcile the patient to 
touch it. 

Some of the disadvantages mentioned can be removed by the combination of 
atropine with the morphia, and this combination is especially useful where, with the 
asthma, there is much bronchitis, the atropia checking the amount of secretion 
while the morphia soothes the spasm. 

For the paroxysm, morphia mb eulem is employed almost exclusively, but a 
dose of opium or morphia sidministered by the mouth at night is often sufficient 
to prevent an attack. 

Opium is also a constituent of many of the cigarettes and powders, but in the 
crude form it is hardly ever smoked, except in combination. 
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Depressants. — Most of tho remedies in this group belong to the class of 
nauseating emetics, vi/., ipecacuanha, tobacco, and lobelia. It is obvious that 
where the asthma is due to the presence of undigested food in tho stomach or to 
secretion in the air- tube, an emetic would be useful ; but if it were the vomiting 
alone which were ctHcaciou^, tho simple emetics would be equally active, and this 
they are not. The secret of their eifoct lies not in the emesis, but in the depress- 
ing nausea produced, for the relief is felt as soon as the nausea is experienced, 
even when no vomiting occurs. 

I peramanha may bo administered as the powder or the wine ; 20 grains of the 
powder taken immediately after a draught of half a tumbler of warm water will 
produce vomiting in about fifteen minutes. 

The use* of the powder is often followed hy prolonged retching, due, it is sujiposed, to some 
of tin; powder adhering to the coats of the stomach and acting as a mechanical irritant. To 
obviate this the wine is employed, as it is easier to manage, and hy graduated dosc.s any degree 
of nausea and depression may be maintiiined. 

Among the other simple depressants advocated are Antimony and Aconite, but 
their use is rather for those complicated cases in which there is catarrh and fever, 
unless the antimony be added to the ipecacuanha to increase its emetic effect. 

Pilocurpine may be also put into this group ; at any rate, in the cases in 
which 1 have scon it do most good its use has been attended with a good deal of 
depression. 

In one case the injection of one-sixth of a grain stib cuUin, followed in a quarter of an hour by 
a second injection of one-twelfth of a grain, produced such alarming cardiac depression that I 
hesitated to mnploy it again in that case. 

What suggested its use in aiioth(u* case was the syiasmodic contraction and high tension of 
the ]>ulse which accompanied the j:)aroxysm. The lii-st elfect observed after the injection was 
that the jmlse lost its hardness and high tension, and the patient immediately cried out. * ‘ It 
is going off.” Whether the condition of the pulse was tho cause of tho elfcet of the asthmatic 
paroxysm it is impossible to say, but they disappeared togt^ther. 

Pilocarpine is a strange drug, and when administered for asthma often does 
not produce its ordinary action. It relieves the spasm, but does not lead to 
sw'eating. In its after effects it probably does good by promoting secretion from 
the bronchial tubes, and therefore it is best fitted for cases of asthma associated 
with viscid secretion. 

It is best administered by subcutaneous injection in doses of ono-twelftb to 
one-sixth of a grain. 

Antispasmodics. — A similar effect to that of pilocarpine upon the vessels 
follows the use of nitrite of amyl and also of nitroglycerin, but these drugs 
belong rather to the group of antispasmodics than of depressants. 

The Nitrite of Amyl is usually given by inhalation, a capsule containing 5 to 
10 drops being broken upon a handkerchief and inhaled, or a few whiffs taken 
direct from the bottle. If given internally the following pres£*Tiption is useful : — 
Nitrite of amyl, 3 to 5 minims ; glycerin and alcohol, equal parts up to a drachm. 

The Nitroijlycerin may be given in the form of the tabloids of the Pharma- 
copmia, each containing one-hundredth of a minim, or if the attack be severe^ 
8uh cutem in doses of to grain every hour or two. 

^ Other antispasmodics which have been employed are castor, camphor, 
CLSsafoetida, and ammoniacum, but their action upon the asthma is more than 
doubtful. If they have any effect at all, it is upon the bronchitis with which the 
asthma is accompanied. 
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Counter-irritation. — If this is to have any effect upon the asthmatic 
paroxysm, it must be of such a nature as to produce a strong shock. 

This is the probable explanation of the effect of hoar, the plunging of the 
liands and arms into very hot water, and the application of a hot strong mustard 
poultice between the shoulders or in front, or tlie use of cold, e.(j,y the ai»p)ication 
of ice to the chest or spine. These remedies, however, more often fail than 
succeed. 

Stimulants. — Some cases respond best, and somctiimjs only, to stimulants, and 
this is the more strange considering that most of the stock remedies have a 
depressant action. Thus a strong glass of grog at night may :i vail to keoj) off an 
attack better than any other remedy, and may succeed wlieiv others have failed. 

Coffee ; Caffeine. — Strong and hot black coffee is a time lionoured rem(?dy, and 
its efficacy may be increased by the addition of a teasjKJonful or two of brandy 
to the cup. 

Caffeine and citrate of caffeine act more powerfully. I have se< n several cases 
in which 5 grains of caffeine taken when an attack is threatening, ouee or 
repeated in an hour’s time, have sufficed to keep it under conti-ol, aucl the effect 
has not been impaired by long use. 

Caffciiio is an insoluble drug, 5 grains barely dissolving in the ounce of water. Its stduhility 
may bo incroasod b}' tbo addition of a little sjiiiit or chlorofonn, and in salicylate of soda it 
may b(? dissolved in siiHicioiit amount to make a Jiypodermic .solution. ( -aireine, *J0 grai?i.s ; 
salioylato of soda, 17^ graims ; water, to 1 drachm (UX iii=l grain). 

Strong tna may bo used instead of c<j!ree. 

UnuiuMii tee. has boon advocated, but what action it has depends ujuni the guaraniiio, which 
is i(l<uitical with caifciiio. 

Miscellaneous Remedies. — Adrenafin (solution 1 in 1000), adminis- 
tered mb euiein^ has in some cases very striking success in cutting an attack 
short. I have seen as much as 7> ii given in a single injection ami r(‘poated at 
intervals of an hour for two or three times with great relief and without ill 
effects, but it is wise to begin with smaller doses of 20 or 30 minims. 

Orhutelia Yobestti^ the Culifoiiiiaii remedy for asthma, is .somctinics smr)kcd in cigarettes or 
burnt with other puwders. The liquid extract, also, may he given internally in dosi s »<f 10 to 
JiOdiops, rep<?atcd every half Jiour <ir hour in a little sw’eeteiied water or milk, to prevent the 
resin from .separating. 

Qnchracho is said to he most useful in astliuia as.snciated with emphysema. It may ho 
given us the tincture in doses of a drachm repeated every hour. The alkaloid aspidospermine 
is said to have the same eifect in doses of of a grain. 

Antipyrin has been also found u.seful. So too bus menthol^ Til i to ii of a 20 per cent, 
solution. 

Ergot has sometimes relieved where there has been much congestion ol' the lungs. 

Elevtricily has been favourably spoken of ; but galvanism is now, by common consent, reganhid 
as useless. Recently the interrupted curnuit has been strongly advocated, the poles biujig 
placed one on each mastoid process, for about ton minutes. 

• 

Inhalation. — The ordinary and most effectual method of administering 
many of the best remedies for asthma is by burning and inhaling the fumes. 

It is ill this way that stramonium, belladonna, tobacco,, nitre, hyoscyarnus, 
digitalis, and even arsenic are usually employed. With the exception of nitre 
and nitre papers these drugs are rarely used alone, but generally in combination 
or mixtures in varying propcjrtions, impregnated with nitre to make them burn 
readily. 

Nitre. — When nitre papers are burnt in the open air, they give off dense 
white fumes. These are best inhaled diluted with ait* rather than pure. The 
VOL. II. 41 



622 DISKASBS OF THE! ORGANS OF KESPIRA'llON. [SeC. 52. 


requisite dilution can be obtained by burning them in the room, or if greater 
concentration is wanted, the curtains of the bed can be drawn, or the papers 
burnt under an umbrella spread out over the patient. 

The fumes when analysed are found to contain much finely divided carbon, to give a strongly 
alkaline reaction from carbonate of ammonia, and to contain much carbonic acid and water. 
Cyanogen and cyanogen compounds which were stated to be present by Knlenbei’g have been 
since proved to be absent by Kochs. ^ 'fhere thus seems to be really nothing to which a potent 
action can he assigned. It has, however, been suggested that by combustion the nitre is 
partly converted into nitrite, which exercises an anresthetic action like the nitrite of amyl. 

.Of the use of nitre fumes in asthma there is abundant evidence, although no 
satisfactory explanation of their action is as yet forthcoming. Whatever the 
cause may be, a considerable amount of drowsiness is produced, which may come 
on so rapidly that the ])atient falls asleep before he has time to extinguish the 
burning paper. Care must be therefore taken that the paper is liglited in a 
place of safety, where it can burn itself out without danger. 

Nitre papers are pr(‘])ared by soaking strips of thick white blotting paper in strong solutions 
of nitre in water (100, 60, 40, or 30 grains to the ounce) and drying them. 

Some prefer a mixture of nitre and chlorate of potasli, the }>aper being di[>ped into a boiling 
saturated solution of the two. It often happens that the hurning of a larger or stronger paper 
succeeds in giving relief where a weaker has failed. 

The salt may be also used as a solid pantile made of nitre, or nitre and chlorate of potash, 
mixed with lycoj»odium powder. 

The papers should be rolled into the form of a cone or folded like a tent and lighted at the 
apex. 

Compmind nitre papers . — The ])a])er8 jirepared in the way described may be scented with 
aromatic substances like benzoin, sumbul, menthol, etc., which are sprinkled on them before 
they are dry, but it is doubtful whether tlieir efficacy is in any way increased thereby. 

Arsenical nitre papers may be jirepared by adding liquor arsonicalis to tlie solution, or 
dipping them into a solution of 20 grains of arseniate of ]K)tash in half an ounce of water 
and cutting the paper into 20 slips, each of which will therefore contain 1 grain of arsenic. 

Powders.— In order to get powders to burn freely, they must be impregnated 
with varying amounts of nitre or chlorate of potash. Nearly all the powders 
used are mixtures, i.e., not simple drugs, but combinations of drugs in varying 
proportions. The leaves or other parts of the drug are first dried ancl powdered, 
and then impregnated with nitre (25 per cent, solution) and again allowed to dry. 
They then ignite freely, and burn like touch paper. 

The various well-known asthma cures like Himrod’s, Hliss’s Green mountain cure, etc., all 
contain nitre, and most of them stramonium, associated with one or more of the other drugs 
named. 

They may be imitated by the following combination : — Dissolve 2 ounces of nitre in 2 ounces 
of boiling distilled water, add 2 ounces each of lobelia and stramonium leaves and black tea, all 
in powder ; mix well, dry, and add 4 drops of oil of anise. The quantity used is half a drachm 
to a drachm when required. (Martindale’s Extra Pharmacopceia.) 

Pulv. Bellad. fol. ^ 

Pulv. Hyoscyam. fol. ad. pyeq. 

Pulv. Stramonii fol. 

Pulv. Pot. nitratis. 

Half a teaspoouful for each fumigation. 

Smoking. — The fumes are obtained either by smoking a cigarette or cigar, 
or from a pipe. 

If a pipe be used, tobacco is usually the basis employed. With some 
asthmatics tobacco alone is sufficient, but with habitual smokers tobacco loses its 
effect. 

^ Clht. f. klin. Med.^ vii. 40, 1886. 
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For tliein the pipe is nearly filled with tobacjco, and upon the top are place<l a few pinehe.s of 
stramoniuin (Ih grains of the leaf or 7 grains of the root) or of belladonna leaves ; or of so!in) 
of the mixed ])owders, usually without nitre ; or the tohaecn, whether for cigar, cigarelti*, or pipe, 
may bo impregnated with a decoction of stramonium, or with similar preparations of other drugs. 

Cig^arettes* — They arc usually made with nitrated papers in wJiioh the place 
of tobacco is taken by stramoniuin, belladonna, hyoscyarnus or other leaves, or 
the paper may be imprcgiiated with solutions of these drugs. 

A common formula in France, is the following ; — A decoetion is made of 5 grammes each of 
belladonna, stramonium, digitalis, and sage in 1 litre of water and strained ; to tliis arc 
added 75 grammes of nitre and 40 of tincture of benzoin. A quire of blotting paj»er is 
gradually j»la(^ed in it, and allowed to soak for twenty-four hours, after which it is removed, dried, 
and cut up into rectangular pieces 10 cm. by 7 (4 inches by ,*5). Th(!S(! are rolled u]» to make 

the cigarett(‘, and the edges fastened with gelatin. 

Jispic's citiarHtes consist of belladonna leaves, 6 parts ; hyoseyamiis and .stramonium leaves, 
3 parts ; phellandriiim aquaticum, 1 ])art ; extract of oj>inm, ^ ]*art, dissolved in a little laurel 
water. Joy's (uyareltcs are much like Kspio’s, but they contain lobelia. 

Some of the cigarettes contain arsenic, and .are so prepared that cacii is ecpiiva- 
lent to a grain of arseniate of potash. Arsenical cigarettes are often of the greatest 
fjervice. Sometimes, however, arsenic is actually smoked in the soliil form in a 
pifje. 

In one extraordinary case, a lady, who had commenced witli a quarter of a grain three times 
daily, had been in the habit for a long time of smoking as much as three grains t>f arseiiious 
oxide two or three times a day, the .smoke being swallowed. She had been ahlo in this way to 
keep the usthnia, which had obstinately resisted many other forms ijf treatment, under control. 

To ol)tiiin the full effect from smoking, the fumes should be inluiled, but tlioy 
are sometines swallowed, as in the case described. Mere smoking does not jiro- 
duce the same effect. The objection to inhalation, especially when to])acco is 
used, is that it nets as a strong local irritant and often o.xcites bromdiitis. 

I know a young lady who smokes habitually for asthma, and though slie obtains r«'lie.f, she 
is left with a troublesome, broiiehitis for two or three days, which she e.seape.s if .slie has not 
inhaled the finnc.s. 

Other drugs occasionally smoked are Grindelia rohmta and Kuralyplus. 

Other Inhalations. — PyHdin , — The demonstration of pyridin in tobacco 
,smokG suggested its employ merit in asthma as a direct inhalation, and, according 
to Germain See, with very great benefit. He recommended a draelim to be 
evaporated in a small room, and the patient exposed to the vapour for an hour 
or so three times daily. His experience leads him to prefer pyridin even to 
morphia. 

Carbonic add was advocated as an inhalation, but considering how rich in 
carbonic acid the air in the lungs already is in asthma, the rationale of its use is 
not obvious, and it has been abandoned. 

Oxygen seems to have more theoretically to recommend it, but Salter tried it 
freely and found it useless. Richardson combined it with nitrite of amyl and found 
that it gave great relief, but it must, he says, be administered at a temperature 
of 75 to 80 F., a condition not easy to comply with. 

. Sprays of the ordinary kind are of little use in aSthma, for the defective 
respiration effectually prevents them ever reaching beyond the larynx. A spray 
of ipecacuanha was advocated by Ringer, especially where the asthma was associ- 
ated with bronchitis, but its effect, if any, must be duejbo what is swallowed or 
absorbed from the piiarynz and trachea. 
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Recently very fine sprays of drugs dissolved in a light paraffin such as 
parolein have come into vogue. They are administered by a nozzle inserted into 
one nostril, the other being closed while a deep inspiration is taken as the spray 
is produced by scpieezing an india-rubber ball. 

Tliere are many different solutions of this kind employed, e.f/., 

Cocaine hydrochloride gr. iv. 

Iodine crystals gr, viii. 

Sodii nitritis gr. xv. 

Ichthyol. gr. I, 

Spir. vini rectif. q.s. 

Parolein ad i. 

A very popular form is an American patent preparation called Tucker’s Cure. 
The cliief active ingredients are cocaine and atro])ine. Oppenheirner gives the 
following formula in imitation of it. Atropine gr. /j, cocaine hydrochloride gr. ii, 
sol. of hyponitrous acid gas to saturation with balsamic extracts ad 5 i. 

Leyden also advocated the use of a spray of chloride and carbonate of soda 
with the object of dissolving tho crystals in the smaller bronchi, which he regarded 
as the exciting cause of the spasm, but he failed to show how the substance was 
ever to reach the place where the crystals existed. 

Pneumatic treatment^ either by a portable apparatus or of the pneu- 
matic cabinet, has been advocated, but is more applicable to the treatment of the 
condition between the attacks than during the paroxysm. Whatever use it may 
have is due to the effect it may produce upon the emphysema, to which the 
recurrent asthmatic attacks have led. 

Summary. 

In general the routine treatment of an attack would be somewhat of this 
kind. First a cup of strong tea or coffee, or 10 grains of citrate of caffeine. 
Next an inhalation of nitre fumes or one of the asthma powders. If these 
remedies failed a few drops of nitrite of amyl might be given to inhale, or 
Tcro of nitroglycerin injected mb cutmn. If the attack still persisted, a 

little chloroform might be administered, or a subcutaneous injection of morphia 
or of morphia and belladonna. 

In arranging for the management of future attacks, the risk of developing 
a drug habit with chloroform and morphia would have to be borne in mind, and 
trial first made of less risky remedies. 

Just as many of the fumigations are mixtures of drugs, so are some of the 
most \iseful draughts — 

Sodii lodidi gr. ii. 

Potass. Brom. gr. ii. ft. tabel. v capsuld. 

Nitroglycerin m. yj ^ one every 2-4 hours. 

Tt. Lobelia? m. ii. (Hare.) 

Kxtr. Euphorb. pil. m. iii. 

Chloral hydr. gr. iv. Tt. Lobelieo m. xxx. 

Sod. nitritis gr. ii. Tt. Stramonii m. xi 

Tt. Stramonii m. v. Ammon. Bromid. gr. v. 

Syr. simpl. ad 7^ ii. Ammon. lodidi gr. v. 

every 4 hours. Syr. Tolut. ad 3 ii. 

. every 2 to 3 or 4 hours 
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Treatment between the paroxysms. 

When the paroxysm is past the next thing lo be considered is how to diminish 
the frequency and severity of the recurrence. Now is the time to search care- 
fully for any disease or all'ection with which the asthma is associated and to treat 
it, and if these conditions do not at the time require treatment, their existence 
must be borne in mind when the paroxysm recurs, as they often suggest 
appro})riate remedies. 

The exciting causes must be sought for, and if they cannot be removed they 
must be avoided as far as possible. Where catarrh is the usual exciting cause, 
not only must the exposure to the causes of cold be avoided, but every means 
taken of hardening the system and increasing its powers of resistance. Again, 
where the attacks are preceded by dyspepsia this must be carefully regidated. 
I'he greatest possible benefit is often derived from a very strict regimen and 
dieting, and this is the secret of some of the most popular asthma cures. 

Diet. — Asthmatics can rarely live as they please in res|KM*t of food. Most 
soon learn by experience what they can enjoy and what they must avoid. The 
morning being the best time with asthmatics, it usually matters little what they 
take for breakfast, and often also for midday diiiiier. Those two should he the 
staple meals of the day. After midday a light tea in the lat(j afternoon and a 
little beef-tea, milk, or some easily digestible etpiivaleiil, is all that should he 
taken till the next morning. Nothing is so likely to provoke an attack as a 
heavy meal indulged in late in the evening, and supper or late dinner is usually 
an absolutely prohibited meal. 

Certain articles of food sometimes bring on an attack of asthma just as surely 
as they provoke in some patients an attack of urticaria. 

Ill this respect idiosyncrasy must bo regarded, but cannot be ])redicted. The 
life should bo as uniform as the diet, and the greatest regularity both of hours 
and meals observed. It is often astonishing what an ellect a regular and well- 
ordered life will have upon the frequency and severity of the paroxysms. 

Locality. — The eireet of locality has been already discussed, but it must be 
always carefully borne in mind in treatment, for change of residence may be the 
only means of ndief, though it does not cure the disease but rather .sus[)en(ls the 
liability to attack. So extraordinary is tlie efleot of change, that Salter goi'S so 
far as to hold tliat there is probably no case of asthma which could not be cured 
if only the proper locality could l>c discovered. Still, change as change is in itsi'lf 
prejudicial, and what is best for the general health is often worst foi* the asthma, 
and rice rersd^ as evidenced by the relief obtained by rcsidenee in tbo dirtiest 
and dingiest parts of the smokiest towns. Still, there is no end to the cajirice of 
asthma. Places which prevent asthma in one patient provoke it in another, and it 
may even happen that the individual idiosyncrasy changes in the course of time. 

The warm winter renorta of Kiigland are often recommended, like liournc- 
mouth, Hastings, etc^, and do most good when bronchitis is a factor in the case, 
but it is often found that what is best for the bronchitis is worst for the asthma, 
and vice versd, 

Woodhall Spa and Kreuznach have their advocates, and the benefit produced 
is probably due to the iodine in the waters. Mont Dore in the Auvergne 
has recently acquired a reputation for asthma, though formerly it was thought 
to be unsuitable. The springs there yield a very weak mineral water and 
contain also a minute trace of arsenic. The hot baths seem in most cases to 
do harm, but the sprays (Salles d ’aspiration), in association with the bracing 
air of the mountain, suit some cases well. 
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Of the Riviera resorts, Tly^^res seems to be the best, being some distance from 
the sea. For tlie same reason Cannes is recommended. Davos and St. Moritz in 
the Kngadine do good sometimes, hut Teneriffe is doubtful, while some patients 
find the hot dry air of Cairo and the Nile, or the mountains of Colorado^ Denver 
and the ISprimji^ suit them best. 


The conclusion of the matter in respect of foreign resorts is tliis, that 
there is no more certainty about the effect of tliese resorts abroad than at home. 
All ifiat can be done is to recommend the place which seems most likely to be 
of benefit and leave the patient to try it. 

It is wild and almost unjustifiable speculation to advise long journeys to 
asthmatic patients, for there is no foretelling the effect upon the asthma when the 
patient readies his destination, any more in Colorado than in Cornwall. 


General treatment. — The importance of treating all affections with which 
asthma is associated has been frequently referred to. If the attacks are frequent, 
the health will certainly suffer somewhat, and most asthmatics are the better for 
a tonic of some kind, and one of the best combinations is iron and arsenic. 

There are two drugs which exercise great influence upon the affection, and 
diminish the liability to recurrence — viz., arsenic and iodide of jiofassium. They 
must both be given in full doses and over a prolonged period of time. 


l*ot. lod. gr. X. 

Liq. Sod. Arsen, m. v. 
Vin. Ipecac. m. xxx. 
Tt. ilyoscyam. m. xxx, 
Aq. Chlorof. ad § ss. 

t.d. p.c. 


Sod. Arseniat. 

Kxtr. Nucis vom. gr. ^ 

Extr. Bellad. gr. | 

Extr. Gentian, ad gr. iii. 

ft. pil. one twice daily after food. 


Bromide of potassium is greatly inferior to the iodide, but is sometimes 
useful in combination with it. 

Golehicum in gouty cases may prove beneficial. 

Quinine suggests itself in some of the periodic cases, but it is a disappointing 
remedy. 

Std/jliu}' has been recommended, but its usefulness is rather for the bronchitis 
than the asthma. 


Besides all these, a string of nervine remedies has been employed, but all 
of them with uncertain results, e.</., oxide of zme, nitrate of silver^ valerian 
and the valerianates, etc., etc. 

As most asthmatics are in fair health between the attacks, the general 
treatment is summed up in giving tonics where they are indicated, and in 
trying a course of arsenic or iodide of potassium. 

History. 

Asthma was a term used by early writers simply to mean difficulty in breatliing. This 
Celsus divided into three forms — dyspnoea, where the aifficnlty was slight ; asthma, where it was 
severe ; and orthopiuca, where it was extreme. Arctaciis was the first to restrict the use of the 
term asthma to a peculiar Kfc’iii of respiratory difficulty, of which orthopiicea was a variety, 
using for all other forms the term dysjmira. Galen, however, discarded asthma from his 
terminology, and spoke only of dyspmea as the general term and of its varieties, orthopncea 
and apiKea. It was not till the end of the seventeenth century that Willis established asthma 
as an iiideiiendijiit disease, though this liad been previously indicated by van Helmont, in 
contrast to earlier writers, by whom asthma was regarded as a symptom only. “ Viscera ' 
omnia sana praesertiiii pulmones,” was his commentary, and he named the aifection asthma 
convulsivum et spasraodica-Hittulentum or asthma spasmodicum. ' 
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Floyor, who himself suffered from asthma for tliirty years, in his book on the subject, also 
called it asthma periodicuin flatulcntum, and he initiated the theory that it was due to a 
convulsive contraction of the bronchial tubes and bladders of the lung. This theory Cullen 
adopted in his writings about fifty years later. 

Darwin, in his Zoowimia^ distinguishes between humoral or hydropic asthma, which 
he regards as a temporary anasarca of the lung, and <!onvulsive asthma, the latter having 
the same characters as all other cramps an<l epilepsies, and originating, like them, from nearly 
all distant {)arts of the body. He mentions a case in which asthma disappeared with the 
development of gout, and another in which the attack followed the retrocession of an cruj)tion 
on the face. 

By tlie beginning of the nineteenth century, the belief in the existence of a nervous asthma 
had gone out of fashion, and asthma had become again merely a form of dys])ncea and a 
symptom of other affections, especially of broindiitis. The introduction of auscultation showed, 
however, that in most cases tlie bronchitis followed, ajid did not precede, the asthma, and 
Lacnnec, though not entirely denying its existence, explained most cases by his catarrlie soc, 
while his contemjwraries, Louis, Beau, and others, absolutely denied the, existence of nervous 
asthma, and, later, Rokitansky refe,rrcd the sjunptoms t<» emphysema. 

In 18y.5 the nervous theory of asthma was revived by Ramadge, who attributed it to spasm 
of the tracliea and bruncliial tubes, and compared it with colic of the intivstincs. Romberg, 
in 1811, relying upon the discovery of muscular fibres in the bronchi l>y Reisseisen, adopted 
the same view, bnt it was not until Bergson wrote his j)rize essay in 18.'>0 tliat idiopathic 
asthma came at last to be generally recognised as an independent all'etjtion. 

From this time forward, the existence of spasmodic asthma has been acknowl(3dged, and 
discussion has turned upon the special mechanism of the spasm. Most authors tluui referred 
the spasm to contraction of the broncliial muscle, but tlie endeavour to demonstrate this 
experimentally produced the most divergent results, Loiiget, G. J. B. Williams, etc., being on 
tliis ])oint ill direct opposition to Donders, Wintrich, Biidd, etc. 

Wiutricb, in 1854, liaviiig failed to convince himself of the contractility of the bronchi, 
sought for tlio cause of asthma in a tonic contraction of the diaphragm, either alone or in com- 
hination with other resjiiratory muscles. This view Bamberger adojited, and extended by 
clinical observation. About the same time, and later, Salter, writing in this country, adopted 
without comiiromise tlie view that asthma was due to bronchial spasm only, and in 1870 tliis 
theory received the strongest sujiport from Biermer, who based liis opinions upon tlie )>hysio- 
logical experiments of Paul Bert. With each fresh demonstration of the contractility of the 
bronchi by Bert, Gerlach, Scliiff, and MacGillivray, the bronchial spasm thi'iory received 
additional support, but still, admitting the power of the bronchial muscle to contract, the 
difficulty of explaining satisfactorily all the phenomena of asthma by bronchial spasm remained ; 
and in 1872 Weber was led to suggest as the essential factor in asthma a vascular congestion 
and swelling of nervous or vasomotor origin, and this view Rieglrl, wliilc still lioldiiig to the 
theory of bronchial spa.siii in the main, adopted as part explanation. In 1887, Germain See, 
wliose views had for a long lime been tending in that direction, definit(3ly pronounced asthma 
to be a neurosis of the respiratory centres in tlie medulla, whicli resulted in a spasm of the 
respiratory muscles, and especially of the diaphragm. This view the experiments of Riegel 
and Ediiiger upon the pncumogastric nerve confirmed, and recently 11 ugh lings Jackson has not 
hesitated to describe asthma as a respiratory convulsion, the origin of whieh is to be souglit 
yi the medulla, and this is indeed the view to which an impartial review of tlie facts scorns 
iiecessarily to lead. 

Among the theories of asthma which have been propose«l, and either disproved or not 
generally accejited, may bo mentioned — 

1. Leyden’s ; whicli referred the bronchial spasm to the irritation set up by the presence in 
the bronchi of peculiar crystals. These are very frequently present, if not invariably as some 
hold, but as they have also been found in other diseases without asthma, they are rather the 
effect than the cause. 

2. Curschnianii’s ; according to which the symptoms are due t«) exudation into tlie tubes, 
“Bronchiolitis exudativa.” This is obviously insufficient, for in the first jdaco the exudation 
is not constant in asthma, and when it occurs to a mucli greater extent, as in plastic broiicliitis, 
it does not lead to the symptoms of asthma. Still it is rpiite true, that in some cases of plast-ic 
bronchitis in the small tubes asthmatic symptoms may arise, and I have recorded sneh cases 
myself. 

3. Schmidtboni’s ; in which tho cause is sought in a spasmodic contraction of the pulmonary 
arteries. But no evidence in favour of this view is brought forward, nor can any be at present. 
It remains a mere speculation, and seems to me to explain nothing. 

4. Sir Andrew Clark’s ; that the cause is to hi; found in transitory local (edema of the bronchial 

mucous membrane, similar to that observed in the skin in urticaria. A still better uimlogy 
would be with those curious cases which aje sometimes called angino-iieurotic (vdemu. • 
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53. WHOOPING-COUGH— PERTUSSIS. 

Whooping-cough is an infectious disease, of wliich the prominent symptoms 
are a j)eculiar catarrli of tlie upper air passages and a eliaraeteristic cough. Tt 
is usually epidemic, and is dangerous, chiell}" from its complications. 

History. — The ailection cannot be clearly traced back beyond the sixteenth century, when it 
was tirsl described by de Haillou (1578) and Schenck (1600). l*rior to these limes it was con fused 
with bn>nchiti.s and with iniliien/a. Willis (1682) describes it as “ Tussis jmeroruin convulsiva 
sen sullbcativa et no.slro idiiuiiate ‘ chin -cough * vulgo dicta,” so tliut, even at this time, it was 
well-known enough to bear a popular name. In the eighteenth century writings on the subject 
became moi’ci numerous, from wliich it. might be argued that the allectioii had become more fre- 
ipient ; but it is more likely that the ililfereiicc of opinion as to its nature had the usual result ot 
drawing geneial attention to it. Ujioii the infectiousiiess of the disease, however, all author.s 
have been agreed from tlie earliest time, however divergent may liavc boon theii* theories as 
to its natiu’c. 

Ill England, the earliest names by wbicb it was known were cliin-oiigh hr kink-cough ; but 
whooj)iiig-cough has been for a long time I he pojnilar :is well as the technical term. Cocjueluclie 
in France and Kenchh listen in (Jermany are the names in eomnion use among the peo})le, Init 
Tnssis eonvul.siva, the name given it by Willis, and Pertii.ssis, that given it by Sydejibaiii, are 
terms by which it is mjognist'd in all countries. 

SYMPTOMS.— A well-marked attack of whooping-cough is commonly 
divided for the purposes of description into three stages — 1st, That of catarrh ; 
2nd, that of the (diaractoristic cough ; and 3rd, that of convalescence. 

It ia ol)vious that these throe stages are not sharply defined, but merge one 
into the other. Ju mild cases one or other may even he absent ; for example, tlie 
affection may not go beyond a catarrli, so that the characteristic cough may fail, 
or, on the other hand, the cough may he the only symptom and the catarrli he 
almost too slight to recognise. 

1. yVic jirsf or ratarrhal stage . — Under ordinary circumstances the first 
symptoms aj*e those of cataridi of no great severity, which often conu) on sud- 
denly without a])|)aieiit cause. Jn more strongly marked cases the symptoms 
are those of a feverish cold ; the eyes are suffused, the cheeks flushed, the nost) 
stopped up, the voice somcwliat husky, and the cough frequent. In the course 
of a day or two the nose begins to run and the catarrh to spread to the largo 
air-tubes. Though the voiee may be husky and hoarse, still there is not, as a 
rule, any marked laryngitis. In the same way the nasal catarrh is as a rule not 
severe, but sometimes there may be a copious running from the eyes and nose, 
with long jiai’oxysms of sneezing. 

The cough in these cases of early catarrh, though not characteristic, is very 
trouhlesoiiK*. It is frequent, short, irritable and persistent, like that of measles, 
may recur 40 or 50 times in the minute, and being usually worse at nigbt, inter- 
fere greatly with rest. ^ 

Tlie temperature may be raised for two or tlirce days, but randy passes 
above 100 or 101. The pulse is accelerated and so is the respiration. Though 
in a severe case the child may complain of feeling chilly, anytliiiig like a rigor is 
rarely seen unless there be some inflammatory complication. The appetite is 
lost, the tongue coated, the bowels usually confined, but sometimes there may be 
looseness, the head is heavy and aching, and the cliild is ailing and irritable. 
In all these symptoms there is iiotiiiug characteristic, but when an epidemic 
of whooping-cough prevails, all catarrhs should be regarded with suspicion, and 
carefully treated. 

, Speaking generally, the catarrh in this stage is slight, often so slight as to 
be overlooked, but when considerable and in a young child, it is of serious prog- 
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nosis, and indicates a severe and probably dangerous attack. Wlien this stage 
is sufficiently well marked to measure, it lasts usually a few days, a week or ten 
days on the average, but its duration varies greatly, even from two to thirty- 
five days. 

2. 77ac serond or convuhive stagp^ — The comnieiioement of this sbigt? is 
marked by the occurrence of the characteristic cough. 'Phis may make its 
appearance abruptl}^ but more often the cough of the pi-c'ceding catarrh under- 
goes a gradual change, becoming less frequent .-ind more paroxysmal, and often 
ending, even when not especially violent, with vomiting. Such a gradual change 
is only observed where the early cabirrhal stage is well marked, and in some 
mild cases the first indication of the aftection nuiy be tin; whoop. 

The true paroxysm consists in a series of short coughs, or, as they hav(j been 
well called, cxjiiratory explosions. These follow one another in rapid succession, 
uninterrupted by any corresponding inspiration, until the ch(>st bi‘conu*s, as it 
would seem, almost empty of air, and the child grows blue in the face, an<l seems 
on tlie point of sufibcation ; tlien all at once a long-drawii inspirati«)n is taken, 
which, as the air passes through the still contracted ghjttis, gives rise tf) the loud 
whoop or crow from which the name is derived. During the coughing mucus 
runs from the nose, tears from the eyes, saliva from the month, and the ])aroxYsm 
finally ends with the discharge of a certain amount of viscid mucus from the 
mouth, and in many cases with the ejection of tlio contents of the stomach. 

Usually in each paroxysm there is not more than one wl)oo[), but tlu’re may 
be several, and then there is usually after each a sliort pause hefori* the cough 
begins afresh. 

In a severe paroxysm the distress towards the end of the lit is ('xtreme ; the 
face is blue, the eyes red and starting from the head, the nioutli gaping, with 
the tongue thrust forward between the teeth, iiiucus dropping from the nose 
and saliva from the month, the veins of the neck and factcj greatly distended, 
while bleeding may take place from the nose and even ears, or into the skin and 
beneath the con jiUKiti va, urine and beces be passed unintentif)nally, and tin; 
attack end with vomiting. 

^rhe pulse diiring the paroxysm is accelerated and often irreguhi)- or inter- 
mittent. Ill a bad fit it may be so rapid as to be almost iincountaVde. The 
temperature in this stage is not raised, unless there ho some complication ; the 
extremities are cool, and the body and face often covenid with cold sw(^at. ^riie 
actual paroxysm is often preceded by the rattling of mucus in (he trachea, 
which may be heard at a distance from the patient, and for some minutes before 
the cough commences. The child seems conscious of tin? inquMiding attack ; if 
an infant, it becomes restless, unhappy, and fretful and refuses food ; while older 
children often complain of the rattling and tickling s(;nsati<jn in the tliroat, or *if 
a feeling of nausea ; they stop in their play, run to the nurse or mother, and 
cling to her for support, or in anticipation of what is to come, rush to the basin. 
When the paroxysm#is over the relief is immediate; tlie infant will fall asleep 
again or take the food it h.ad before refused, the older child will return to its i>lay, 
unless exhausted by a very severe attack, when it lUMy complain of headache, 
and prefer to lie still for a time or even to sleep. 

As the chest becomes emptied of air, the percussion note, it is stated, becomes 
less resonant. Theoretically this might be so, but it would, under any circum- 
stances, be difficult to demonstrate, and in many cases the percussion is tym- 
panitic, owing to the emphysema which has been produced by the coughing. 

On auscultation, all that is heard during the paroxysm is the short expiratory 
jerks of the cough ; during the whoop no distinct respinatory murmur is audible, 
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chiefly because it is masked by the loud laryngeal sound, but also perhapa 
because, as Laennec suggested, the bronchi are in a similar condition of spasm to 
the larynx. 

After the paroxysm the lungs are more or less emphysematous, and in infants,, 
just as with bronchitis and for the same reason, the upper parts of the chest in 
front are prominent and distended, showing the predominance of emphysema 
there. 

The Whoop* — The whoop is due to inspiration occurring while the glottis 
is still contracted. 

The spasm usually stands in direct relation to the severity of the cough, hut 
not invariably, for the cough may be severe without much spasm, and therefore 
with but little wrhooping ; and, on the other hand, the spasm may continue after 
the cough is past, and in infants even lead to acute suffocation. 

In infants the whoop is not conspicuous, and may not infrequently be absent. 
This fact explains the different views as to the frequency of whooping-cough in 
infants, the affection often appearing in them only as a severe catarrh, with a 
troublesome but not characteristic cough. In older children the whoop rarely fails. 
The earlier the whoop develops, the more severe the case is likely to prove. The 
whooping generally continues at its maximum for two or three weeks, and then 
slowly subsides, but it is liable to recur on very slight cause, even it may be for 
several months afterwards. 

With the occurrence of inflammatory complications, for example bronchitis, 
and above all pneumonia, the paroxysmal cough and whoop tend to disappear for 
the time, and to return when the inflammation has subsided. This is especially 
likely to happen in very young children. The difficulty of diagnosis may then 
be very great, and it is wise with broncho-pneumonia in little children always to- 
bear in mind, as the possible determining cause, a prior attack of whooping-cough. 
It is, at all events, not rare in cases of broncho-pneumonia, in which a history 
of whooping-cough has not been obtained, for the whoop to appear during con- 
valescence, and thus establish the true nature of the disease. On the other 
hand, it must be borne in mind that, a little whoop or crow, as it is called, in 
infants is by no means uncommon, as the result of flatulence, or an incomplete 
attack of laryngismus stridulus. The actual paroxysm varies in duration from a 
few seconds to a few minutes, there being as a rule in each only one or perhaps 
two whoops. The number of paroxysms varies greatly from one or twn during 
the whole attack to a great number each day. At the height of the disease, it 
is not uncommon to get paroxysms every hour or even every half hour. A 
case is recorded (Macall) in which there were 140 in a single day, and that in a 
child eight months old. 

The paroxysms are generally most frequent and worst at night. 

The attacks are easily excited at any time by various causes. Chief among 
these is the taking of food, especially the more substantial meals of the day, 

, the fit being followed by the ejection of the meal just as it had been taken, 
until the patients dread the very sight of food. The debility and failure 
of nutrition thus produced may constitute the greatest difficulties in the 
case. 

The vomiting may be sometimes successfully checked and the food retained, 
by giving it only immediately after a paroxysm. It does not> however, follow 
t^at when vomiting takes place after food the whole meal is necessarily brought 
On the contrary, a large part of it is often retained, so that in spite of 
frequent vomiting the nutrition may be fairly^ preserved. 
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Other exciting causes of a paroxysm are movements of the larynx, as in 
speaking, shouting, crying ; pressure over the larynx ; violent efforts leading to 
increased respiratory action, as running, straining, etc. ; above all, emotional 
disturbances such as a fit of temper, crying, or laughing. Lastly, anything 
which under ordinary circumstances would excite a cough will, in whooping- 
cough, produce a paroxysm, changes of temperature, dusty places, crowded 
rooms, and even, it is said, air laden with carbonic acid or other impurities. 

The duration of the paroxysmal stage is, on the average, about four weeks. 

3. The third or convalescent stage is characterised by the gradual subsidence 
of all the characteristic symptoms, the case often ending in the way it began os 
a catarrh. The duration of this stage is usually from three to four weeks, but 
much will depend in any given case upon its freedom from complications. 

The general health in nearly all cases suffers considerably, and there is great 
loss of flesh, so that the children may be reduced to mere skin and bone. 1'his 
is due partly to the exhaustion of coughing and the want of continuous sleep, 
partly to the loss of appetite and the difficulty of retaining food upon the 
stomach. In little children the bowels often become loose and oflensive, and a 
condition of chronic mucous diarrhoea sets in which is very difficult to control, 
and not rarely ends in fatal marasmus. 

It is not unlikely that the loss of appetite and gastro-intestinal disturbance may 
be in part produced by the mucus which has been swallowed and undergone decom- 
position. For it is little children who are especially liable to this complication, 
and they do not voluntarily expectorate. The clearing out of this mucus from 
the stomach by vomiting may explain the value attached by some writers to the 
administration of an occasional emetic, and supports a coniinon popular belief 
that children who vomit in whooping-cough do well. 

Even when all symptoms have subsided and the appetite has returned, the 
nutrition may not improve. For this state of things there is nothing but 
change of air to the hills or to the seaside, which often at once results in rapid 
convalescence. 

DURATION. — The average duration of whooping-cough is about two 
months, but individual cases vary within wide limits, and what is true of the 
affection as a whole is also true of the different stages. 

The total duration is thus given by different authors Gerhardt, 2 to 10 weeks ; Steiner, 

3 to 8 weeks ; Bicrmer, 4 to 5 weeks ; Ch. West, 10 weeks; Barthoz anil Killict, 7 to 10 weeks. 

The total duration is thus divided among the different stages : 

1st Stage. 2nd Stage. 3rd Stage. Total duration. 

Oh. West, , • 2 weeks 4 weeks 4 wiicks = 10 weeks. 

(2-35 days) 

Barthez and Rilliet, . 8-16 days 30-40 days 10-15 days = 7 to 10 weeks. 

COMPLICATIONS. — The chief complications may be referred to the 
catarrh, to the violent coughing, and to the nervous disturbance. 

I. Complications associated with the catarrh.—Most of the grave com- 
plications arise, as would be expected, in connection with the respiratory organs. 

Catarrh of the upper air passages^ t.e., of the trachea and main bronchi, is a 
part of the disease, and it is from this source that the viscid mucus expectorated 
at the end of the paroxysm is derived. This catarrh may spread upwards and 
involve the larynx and parts about the glottis, but laryngitis is not as a rule a 
prominent symptom. In most cases the voice is not even hoarse or husky, but 
in some the symptoms of laryngitis may be severe enough to raise even the 
question of oroup. In a few rare instances membrapous laryngitis has been 
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actually found, but this is probably nothing more than the accidental association 
of two entirely independent diseases. On the other hand the catarrh is especially 
liable to descend to the smaller air-tubes, and the hroncMtu thus produced con- 
stitutes one of the commonest and at the same time one of the gravest of the 
complications. Tn little children bronchitis is always serious, and especially so 
when complicating whooping-cough, because of the increased risks of collapse and 
hroncho-j)neuinonia. Fortunately when broncho-pneumonia is severe the cough 
usually becomes less i)aroxysmal, and the whoop may disappear, so that the 
lungs and circulation are relieved, at any mto for the time, of that extra strain 
upon them. 

Pulmonary emphysema is very common, and stands in most cases in direct 
relation to the bronchitis, but the tendency to it is greatly increased by violent 
paroxysms of coughing. 

Collapse at the bases, when there is much bronchitis, mfiy easily be overlooked, 
for it is by no means rare without any rise of temperature and with no other 
symptoms than an increase in the dyspnoeji. 

All these respiratory complications not only increase the danger at the time, 
but, being very obstinate and liable to recur, protract the illness and prolong 
convalescence. 

The bronchial glands are in nearly all fatal cases found enlarged. This is 
not a primary lesion, as it was formerly regarded, but the necessary consequence 
of the bronchitis and broncho-pneumonia, from which few fatal cases have been 
free. 

Plcxirisy is rare except when occurring over a superficial patch of broncho-pneumonia. 

Pericarditis as well as endocarditis have been described, but they are rare, and probably 
stand in merely accidental association with whooping-cough. 

2. Complications associated with the violent cough.—The prolonged 
attacks of coughing greatly obstruct the circulation of the blood through the lungs, 
and thus throw a great strain upon the right side of the heart. It is to this that 
the irregularity and iiitermittency of its action is to be referred, and some of the 
cases of sudden death during a paroxysm may well be due to cardiac syncope 
from over-distension. The results of congestion are more evident in the veins 
of the head and neck, the large trunks of which become greatly distended, 
while the small venous capillaries may rupture and give rise to hsemorrhage. 

These mechanical hmmorrhages are almost exclusively confined to the head 
and neck, owing no doubt to the ease and completeness with which liie main 
trunks from above can be compressed as they pass through the narrow upper 
opening into the thorax. That there is nothing in this peculiar to whooping- 
cough is evident from the fact that similar haemorrhages are met with in 
epilepsy where the fits have, been severe and frequent. The haemorrhages have 
these peculiarities in common, that they are rarely considerable, and that they 
occur only during the paroxysm and cease «s soon as it is past. 

Epistaxis is the commonest form. It is rarely profuse, but it may, when 
frequently recurring, greatly increase the debility and antemia. 

Subconjunctival ecchymo«is is also frequent. It is generally bilateral and 
more 9r less symmetrical. Trousseau has recorded a unique case in which the ^ 
tears were blood-stained. 

Bleeding from the ears may also occur. This probably never happens with- 
out rupture of the membrana tympani, and this rupture is generally bilateral 
Hoger,^ in a case of old perforation, saw the blood gush freely out of the hole 
in the membrane at each paroxysm. In most cases, when the cough is well, the 

1 Bull Acad. Med., 1879. 
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mcmbrano heals and the deafness produced at the time by the perforation is 
completely recovered from. 

Ecchymoses into tJie shin are common enough about the face and neck, but only 
rare on the trunk and extremities. They are small, jninctate, and rarely amount 
to more than petechise. Trousseau saw a n^evus over the orbit bleed freely 
during the paroxysms. 

The saliva and mucus of the mouth are not infrequently blood-stained, the 
blood coming from the gums, from a crack in the lip or tongue, or from an ulcer 
of the frtenum. 

From the main air-tubes small amounts of bleeding {strenky h^moj^fysis) are 
common enough, but anything approaching to profuse hiernoptysis is very rare, 
and attributable to some complication. 

Hitimorrhayii into the vesides of the luny is not, as far as I know, recorded. 

Temporary defects of vision^ even amounting to amaurosis, are occasionally 
met with. They are in all probability duo to the venous congestion, for they 
quickly pass off, and I do not know that any instance of retinal or subretinal 
htemorrhage has been recorded. 

Intracranial congestion may explain the stupor of some cases and the convul- 
sions of others, and it may also lead to oedema of the brain, or oiVusion into the 
ventricles, but actual hsemorrhage into the brain is rare. 

Another important complication resulting from the violent coughing is 
impture of the lung. This usually takes place beneath the pleura, and not in- 
frequently at more spots than one, so that bulhe of air are found in many places. 
From this the air tracks either along the bronchial tubes, or, as is more common, 
round the root of the lung to the mediastinum, whence it may spread to the sub- 
cutaneous tissue of the neck and so become widely diffused over the whole body. 
Sometimes the pleura gives way and pneumothorax is produced, which is gene- 
rally fatal, but, short of pneumothorax, many of the cases of rui)turc of the lung, 
even when they have led to widespread general emjdiysema, recover. 

Among the mechanical results of coughing may be placed the Franal Ulcer^ 
to which a specific value was formerly assigned. Attention was first drawn 
to it in this country by Morton,^ but it had been previously descriljcd abroad by 
Bouchard and others. In little children the distress causes them to thrust the 
tongue forward at the height of the paroxysm. It is thus rubbed over the tcctii, 
which cut the surface, and thus produce the ulcer. 

The ulcer is a shallow abraded surface without definite characters, sometimes 
quite superficial, sometimes deep, and not infrequently bleeding. It is usually 
met with in children who have cut only one or tw^o of their lower incisors. It is 
rare in older children who have cut all their teeth, or even all their front teeth, 
and it does not occur in infants who have no teeth at all. It is not found before 
the spasmodic stage is reached, and it may develop then in three or four days, 
but it is often absent throughout. Its usual seat is the under surface of the 
tongue, on both sides of the frajnum if both lower incisors are cut, or on one side 
if but one be cut. Sometimes an ulcer of similar origin is met with on the upper 
surface of the tongue. 

Two other complications to which the violent coughing leads, neither of 
which is rare, are hernia and prolapse of the bowel, but they call for no special 
comment. 

3. Complications connected with the neWous system.— The most im- 
portant of these is convulsions. The liability to convulsions stands in most cases 
in direct relation to the severity of the paroxysms, t.e., they are most likely to 


' Harvfian Soc, Traria., 1876 , • 
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occur where the ijaroxysins are severe; but this is not a constant rule, for con- 
vulsions may be absent where the fits are severe, and present where they are 
comparatively slight. Something depends on the age, the liability to fits being 
greater the younger the child is ; and something also upon the constitutional pre- 
disposition, for some children have fits on very slight provocation, so that in this 
respect, convulsions being a serious and often fatal complication, constitutional 
tendency becomes an important factor in prognosis. 

■ Convulsions form an always grave complication, but their relative gravity in 
any particular case depends greatly upon their cause. They may be simply an 
exaggeration of the geAcral nervous disturbance which forms a part of the disease ; 
they may mark the onset of some acute inflammatory complication ; they may be 
the result of gastro-intestinal disorder, or of some cerebral lesion ; or lastly, be a 
suffocation symptom, as in any other form of asphyxia. 

Carpopedal contractions and twiichings of the face or limbs are also common. 
They are of the same nature as a fit, and may develop, though not necessarily, 
into convulsions. 

In bad cases the child may become heavy, drowsy, or almost comatose. 
This, when not the result of an intracranial lesion, is due to carbonic acid poison- 
ing, consequent on some grave pulmonary complication. 

Acute meningitis and hydrocephalus are described as occasional complications, but it is 
doubtful if they stand in any close or direct relation to whooping-cougli. 

Hemiplegia is not altogether rare. 1 have at any rate seen several instances 
of it in quite young children. 

Thus a 'child of 3 years of age during a violent paroxysm became convulsed and unconscious, 
On recovery it was found to be hemiplemc on the right side and aphasic. Motion was ulti- 
mately recovered, but athetosis devolopea on the atlected side. Speech was also completely 
restored in the course of several months. 

A similar case is recoided by Beevor.* 

SEQUHL,£. — Whooping-cough has no sequplsB save those of the compli- 
cations to which it leads. Tims chronic bronchitis and emphysema^ and even 
asthma^ may date back to whooping-cough in childhood. The irritability of the 
larynx to which the whoop is due may persist, and the child be subject for some 
time to attacks of laryngismus stridulus', but, as after whooping-cough rickets 
not infrequently develops, or if it has been present before becomes aggravated, 
the possibility of the laryngismus being due to this cause must not be overlooked. 
The only sequclse, if they may be called so, which whooping-cough leaves behind 
are the anmmia, debility and general delicacy, which may continue for months and 
bo only cured by change of air. 

General dropsy has been described as following whooping-cough, but it is not peculiar in any 
way, and is nothing more than th^ anaemic anasarca which may develop in a weakly child, 
cachectic from any cause. It is a rare affection udder any circumstances, and especially as a 
sequela of whooping-cough. 

The most serious sequela, though fortunately not a -very common one, in 
weakly children, especially if they are rickety or come of a tubercular stock, is 
the development of tuberculosis in the glands, bronchi, or lungs which have been 
:.the seat of lesion during the height of the disease. Whooping-cough may thus 
lead to phthisis, or oven to general tuberculosis. 

Post-mortem, tubercular lesions are not rare, but the relative frequency of such lesions among 

cases must not be taken as the measure of their frequency in cases which do not die, for the 
lohildren may have been tubercular before, and, if so, would be most likely to die when attacked 
f by Wiiboping-cough. 

• 1 Clin, Soc, Tr., ja^ 96. 
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PATHOLOGY. — The essential pathology of whooping-cough is unknown. 
In fatal cases certain morbid changes are frequently found, but they are such as 
result from the complications, unless the catarrh of the large air passages be re- 
garded as part of the disease. With this exception the lesions .are the ordinary 
ones of bronchitis, viz., collapse of greater or less extent, emphysema and broncho- 
pneumonia. Occasionally, as the result of coughing, subpleurul, interstitial and 
mediastinal emphysema may be found, or even pneumothorax. Enlarged bronchial 
glands are the rule, and if not of date antecedent to tlie attack of whooping- 
cough, are due to the bronchitis and bronoho-piieumonia to which it has led. The 
glands are sometimes caseous, and the lung may be the scat of tubercular 
infiltration, but these lesions have nothing to do with the whooping-cough. 

The lesions of rickets are common, and to these may be referred the large liver 
and spleen occasionally described. This is but another way of saying that 
rickety children who arc attacked with whooping-cough often die. 

Ecchymoses are frequent in the skin and conjunctiva, as well, as internally in 
the pleura, in the pericardium, in the bronchi, and even in the lung tissue. 

In the brain the veins are congested, and fluid is sometimes found in the 
ventricles ; meningitis has been described, and in other cases actual haemorrhages 
into the cerebral tissues have been found. 

All these lesions are obviously accidental, and none of them constitutes in any 
way the essential pathology of whooping-cough, which remains yet to be dis- 
covered. 

Theories. — The facts which require to be explained by any satisfactory 
theory of whooping-cough are these — (1) Its contagiousness and epidemic 
character, and the immunity given by one attack. In these respects whooping- 
cough resembles the specific fevers. (2) The peculiar character of the respira- 
tion, viz., the spasmodic cough and the whoop, which suggest nerve irritation ; 
and, lastly, the local catarrh. The theories, therefore, are chiefly three — 
(1) That whooping-cough is a zymotic disease ; (2) that it is a neurosis ; and 
(3) that it is a specific catarrh. According to the theory adopted, whooping-cough 
appears in systematic treatises on medicine in different places, either among the 
general infectious diseases, or among the local diseases of the nervous or respira- 
tory systems respectively. 

1. In favour of the zymotic theory are the facts that it is undoubtedly 
contagious, and has a period of incubation, that it prevails in epidemics, and that 
one attack almost invariably provides immunity for the rest of life. The chief 
arguments urged jper contra are the peculiar nature of the attack, the com- 
parative slightness of the fever and constitutional disturbance in uncomplicated 
cases, and the long duration of the affection. 

2. In favour of a neurosis is urged the peculiar character of the paroxysm, 
but against it stand all the arguments in favour of the zymotic theory, as well 
as the fact that whooping-cough differs from other neuroses in not being, like 
them, liable to recur. 

All attempts to demonstrate any constant lesion of the nerves or nerve-centres 
have hitherto failed. The inflammation of the vagus trunk described by Hufe- 
land, Breschet and others has been disproved. The irritation of the branches of 
the vagus by enlarged or inflalhed bronchial glands, advocated by Guenneau de 
Mussey and Friedleben, has nothing positive to support it, and is on its own 
merits extremely improliable, considering the frequency with which these changes 
are met with without any symptoms at all resembling whooping-cough. 

3. For the catarrhal theory it is necessary to assume that it is not a common 
blit a specific catarrh^ in order to account for its infectiousness. The peculiar 
attacks are, it is presumed, from their resemblance to ^hose of a foreign body 
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in the larynx, due to the irritation of the bronchial secretion when it has reached the 
larynx ; but against these arguments it must be urged that the resemblance to the 
paroxysms of cough and dyspnoDa produced by a foreign body is only remote, 
and that laryngitis or bronchitis with copious secretion is unattended with any 
symptoms of the kind. To explain this difficulty it is *held that the secretion of 
whooping-cough is of a peculiarly irritating nature, acquired by the presence in it 
of specific organisms, which organisms various authors profess to have discovered. 

The search for the specific germ of whooping-cough has so far not been success- 
ful. The dilFiculties of isolation are very great, and inoculation experiments upon 
animals have hitherto proved failures ; for though in dogs catarrh and cough can 
be produced which resemble whooping-cough, it appears that the same symptoms 
may be produced by different organisms, so that the test is not conclusive. 

Letzerioh^ in 1870 described fungi with mycelium and spores forming masse.s largo enoiigli 
to be visible to the naked eye, which commonced to grow about the epiglottis and spread down- 
wards, the paroxysm being produced when they reached the glottis. In 1874 ho further 
described masses of micrococci to wliioh ho also attiibuted specific value, and in both cases he 
claimed by the injection of the growth into the trachea of rabbits to have produced a charactcj’- 
istic eatarrli. The.se results were confirmed by Tschainor'* in 1876, but contradicted in all 
respects by Birch- 11 irschfeld ® in 1.878, and by llossbach ^ in 1880. 

Burger® in 1883 described a bacillu.s, and Deichler* in 1886 a protozoon ; Afanas.sijcw in 
1 887 found a small bacillus which in dogs produced bronchitis and pneumonia, with sputum 
.somewliat like that of whooping-cough. Tliese observations Samstchenko ** confirmed, and found 
the bacillus not only in the secretion in the trachea and lungs, but also in the liver and spleen. 

Hitter® described a small diplococcus, occurring in straight or clustiu'ed chains, wliicli lie 
was able to cultivate and by wliioli he produced in dogs an affection wliioh resembled whooping- 
cough. 

Oohii and Neumann^® discovered a streptococcus occurring in long and short chains. 

Oil the whole the facts of the disease seem best explained if whooping-cough 
be regarded as an infectious zymotic disease, the stress of which falls chiefly on 
the nerve centres in the medulla, but which produces at tlie same time local 
manifestations in the air passages in the form of a peculiar or specific catarrh. 

A close pathological analogy to whooping-cough seems to be afforded by 
hydrojihobia, a resemblance which may have been present to Trousseau’s mind, 
for in his Clinical Lectures hydrophobia is the subject whicli he has placed 
immediately following whooping-cough. If this be an accidental coincidence, it 
is remarkable. 

ETIOLOGY. — Whooping-cough is undoubtedly infectious, and is trans- 
mitted through the breath or the sputum directly from the sick to the healtliy. 
It is probably impossible for a third person to carry the infection, unless by 
wearing clothes upon which the sputum has fallen. 

The period of incubation is very uncertain, some authors putting it at as 
little as two days, others at as much as fourteen. In many cases it seems to be 
aI)out a week. The infectiousness is at (its maximum during the convulsive 
stage, but it is active enough during the initial catarrh, and probably lasts some 
time after the whoop has ceased, so that patients cannot be considered safe to 
mix with others till from four to six weeks after the last whoop was heard. 

The protection afforded by an attack seems almost complete. Second 
attacks are extremely rare, rarer, indeed, it appears than in almost any other of 

1 Vireh, Archiv, Ivii. 618, and lx. 469. ® Jahrher, f, KinderJieilk^ 1876, N.F., x. 174. 

» aiht, f. Kinderheilk, 1878, i. 115. * Berl. klin, Woch„ 1880, 253. 

* Ihid.^ 1883, XX. 17. ® Zeitsch./. wiss, Zoologw, 1886. 

• Bt, Petersb, med, IVoch,, 1887, 328. ,** jSY. Petersb. med. Woch., 1888, 193. 

® Milnjch. med, Woeh,^ "Spv, 8, 1892. Arch,/, Kmderheilkivi\d^ xvii. 24. 
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the ordinary zymotic diseases. Two cases each are recorded by Ozanan ^ and 
Trousseau, and another by Charles West.- Tlic last occurred in a girl of 7 yeara 
of age who had had the first attack at the age of 3. 

Whooping-cough is especially liable to occur in epidemics whicli spread 
themselves over many months, but in large towns it is hardly ever complotel}' 
absent. Hirsch seems to be of opinion that whooping-cough may arise sometimes 
spontaneously, independently of infection, but this is opposed to modern views. 

Its distribution is universal. Hardly any part of the world seems finje 
from it. It flourishes alike in liot and cold regions, in high altitudes and in 
low-lying places. All that can be said is that the tropics are, as a rule, not 
favourable to its development. Iceland and the Faroe Islands are comparatively 
free, probably owing to their isolation. Ibices and nationality are without 
influence, for all the world seems liable in the same degree. 

In regard to season, the outbreak of an epidemic is favoured by winter and 
spring, but, once started, season has little effect upon its spread, though cold and 
damp seasons greatly increase the severity and mortality in proportion as they 
predispose to catarrh. 

Its relation to other diseases. — Whooping-cougli occasionally follows 
scarlet fever and small-pox, but then probably only as an accident. 

To measles it may stand, however, in some closer relation, for the number 
of instances of this kind is greater than could be explained by mere coincidence. 
It may be that there is the same tendency to catarrh in each, and that to this 
catarrh the special susceptibility is due. Usually the whooping-cough follows 
the measles, and at an interval of from two to eight weeks, but it sometimes 
precedes and may even run concurrently. When closely following measles the 
prognosis is rendered less favourable owing to the increased liability to bronchitis 
and broncho-pneumonia. 

In the last century wdiooping-cough was described as frequently associiitod with inlcnnittent 
fever. Recent instances of this are not forthcoming, so that in all probability the Ibvor referred 
to was really that of broncho-pneumonia. 

Age. — Whooping-cough is essentially a disease of childhood, although no 
age is exempt, but considering that the immunity provided by one attack is 
almost complete, and that few children escape, it is obvious that cases in the 
adult would of necessity bo rare. 

West’s statistics, based on 1367 cases, are as follow : — Before the age of 2 years, 42*2 per 
cent. ; between 2 and 3 yeara, 14*5 percent. ; between 3 and 4, 26*2 per cent. ; between 5 
and 10 years, 16 ’6 per cent. ; and above the ago of 10, 1*6 per cent. In other words, 82*9 
percent, occur before 5 years, and 98*4 per cent, before 10. Macall’s statistics yield similar 
results, viz., 62 percent, before 2 years, 32 percent, between 2 and 4, and 8 per cent, between 
4 and 6, i.e., 92 per cent, before 6, and 8 per cent, after. Attacks in middle life arc very rare. 
Steffen records one Between 40 and 60 ; Heberdon two, one in a woman of 70 and the other in 
a man of 80. In the Registrar-General’s Statistics for the year 1881, (luotud below, ^ a fatal case 
is recorded in a man over 66, and in those for 1887 another in a w'Jiman at the age of 75. 

Whooping-cough is described as relatively rare in infants before 6 months, 
probably because they are less exposed to infection, but partly also, perhaps, ^ 
because the disease is not so easily recognised, the whoop in little babies being 
by no means so characteristic or common. 

Watson describes a case in a new-born infant, the mother having liad whooping-cough 
four weeks before its birth. Bouchut records another which was infected on the second day, and 
had a characteristic cough on the fifth. Barthez and Rilliet also mention similar cases. 


1 Med., i. 281. 
• VOL. 11. 
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In adults, though cases are rare and the disease less severe, the affection 
often runs a long course and leaves a good deal of delicacy of the throat and air 
passages behind. I remember a young lady who had whooping-cough at the ago 
of 25, and whose voice remained weak for nearly two years afterwards, so that 
she was unable to sing or even to speak for long at a time. 

Sex. — Female children are stated to be more liable than male, and also to 
suffer more severely, but statistics do not seem always to bear this statement out. 

The mortality statistics to be quoted later show at any rate that in the five years taken, about 
1500 more females died than males, and the proportion of death was that of 16 females to 13 
males. 

The sickly and w’eak are not more prone to contract the disease than the 
robust, but, of course, they suffer more seriously and are more likely to 
succumb. 

Pregnant' women are said to be especially susceptible, but the number of 
cases in adults altogether is so small that this statement is probably an error. 
What is of more importance is that they do not, as a rule, abort, though from 
the violence of the cough this might have been anticipated. 

It used to be said that animals might bo infected from man. Direct experi- 
ment does not support this statement, and if it were true, it would be remarkable 
that there are no instances of it recorded in recent years. 

DIAGNOSIS. — When the whoop is present the diagnosis is evident, but 
in the early stage, before the whoop has appeared, and in the later stage, after it 
has subsided, there may be nothing to indicate that the affection is anything 
else than an ordinary catarrh. But even in the early stage, paroxysms of short, 
explosive coughs might raise a strong presumption in favour of whooping-cough, 
and this presumption would be confirmed if the attacks ended with vomiting. 

In small infants the whoop is often absent, and this may account for the 
difference of opinion as to the frequency. 

Again, with the occuiTcnce of pneumonia or broncho-pneumonia, the whoop 
disappears, and the true nature of the case is not recognised until the whoop 
returns during convalescence. This is the explanation of the so-called cure of 
whooping-cough by acute disease. 

From other paroxysmal coughs the history and course of the case, and the 
character of the cough are sufficient for the diagnosis. Cough due to a foreign 
body in the larynx is only likely to create difficulty in little infants, or when 
the body is impacted in the larynx and yet does not produce marked 
obstruction. 

Hysterical coughs are sometimes attended with crowing or whooping, but 
though the cough may be very frequent or almost continuous, the paroxysms 
are not severe, and vomiting rairely occurs, besides which the patients are adult, 
or at any rate about the age of puberty. ^ 

PROGNOSIS AND MORTALITY. — ^The prognosis is, on the wholq/ 
good, for in uncomplicated cases recovery, when it takes place, is usually 
«complete. 

The general mortality is low, but it differs a good deal in different places and 
in different epidemics, vaiying from 2 to 15 per cent. ; but, as in influenza, the 
number of persons attacked during the prevalence of an epidemic is so large, 
that a perceptible impression ia made on the general death-rate. General 
mortality statistics are, however, of little use in individual cases, and in any 
given case the prognosis varies a good deal according to the age and general 
health of the patient, thp nature of the complications and other conditions. 
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Age is by far the most important element in prognosis. Other things 
being equal, the younger the child the greater is the danger to life, as the 
following table compiled from the llegistrar-Generars Keports of the years 
1884->8 inclusive shows. 


Deaths from whoomng-coiigh at dilicroiit ages, 
(rercentage. ) 


Totals. 

Under 1 

1-2 

2-3 

3-4 

4-5 

Total. 
Under 6 

6-10 

Above 10 

6457 Males . 

40*7 

32-7 

12-4 

7*5 

3*3 

96*66 

3*2 

0*14 

7979 Females 

36*82 

32-18 

14*8 

8*2 

4*4 

96 18 

3*7 

0*2 


In the statistics of the year 1888, the deaths during the 1st year are tliiis distributed : — 



First 3 months. 

From 3 to 6 months. 

From 6 to 12 months. 

Total per cent. 

Males . 

8*6 

11*5 

26*8 

46*8 

Females 

7*8 

9*3 

24*6 

41*7 


Of the fatal cases, 40 per cent, occur in children under 1 year of age, more 
than 70 under 2, and more than 96 per cent, under 5. These figures repre- 
sent, of course in another way, the fact that whooping-cough is a disease of 
early childhood, but it is also true that the actual mortality is increased the 
younger the child is. 

Thus Volt’s^ statistics show that under 1 year, 25 per cent, of the infants attacked die; 
between 1 and 5, however, only 4*8, and between 6 and 16, only 1*1. 

The reasons are that infants have but little power to cough and are liable to 
get collapse, pneumonia and bronchitis, all grave complications in little children ; 
that they lose appetite and will not take food ; and that they are so liable to 
suffer from diarrhoea and vomiting, and to develop marasmus. 

Sex. — Under 2 years of age the mortality in the two sexes seems to be equal, 
but after 2 the mortality among females is rather higher. 

The general health. — The more weakly the child the more likely it is to 
succumb. Strong infants may pull through a severe attack, while a slight 
attack may prove too much for a weakly child, and it is as factors in reducing 
the vigour and power of resistance that rickets, syphilis, and chronic diarrhoea are 
of importance. 

The position in life also has an influence in a similar way, the risks being 
less in well-fed, well-housed children, who can be carefully tended and properly 
fed. , 

The severity of the attack. — The risks vary with the number and violence 
of the paroxysms. The paroxysms may be numerous and yet slight, or, on the 
other hand, few but severe. As a rule, the number and severity vary together. 
Where violent paroxysms frequently recur, the child is worn out by the fatigue 
of coughing, and by the want of sleep, as well as by the want of food, for not only 
is little taken but that little is brought up again by vomiting. 

Season. — As one of the chief dangers is bronchitis and the complications it 
brings with it, season affects prognosis in so far as it predisposes to catarrh. 

Yoit shows that in WUrzburg the mortality in winter is. 10 per cent, in spring 7*7, in 
summer 2*4, and in autumn 2*8. 
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Bad weather has a further influence in retarding convalescence by confining 
ohildreu within doors, and on this account recovery is more rapid and complete 
in the summer. 

Complications. — Of the complications, bronchitis and hroncho-']pneumonia 2 kXO 
the most serious, for more than lialf of all those attacked by them die, and in 
children under 2, even as many as two out of three. Moreover, of the total 
mortality from whooping-cough, 50 per cent. . is due to one of these affections ; 
and not only are they the most frequent causes of death, but they are the most 
likely to leave chronic ailments behind, which permanently damage the life. 

Next in order of gravity come convulsions. Of this complication it is 
reckoned that about 16 per cent, die, but, as has been already stated, the risk 
which convulsions brings depends in any given case upon their cause, for where 
convulsions are due directly to the paroxysm, they are almost always fatal. 

The character of the prevailing epidemic. — The fatality of whooping- 
cough varies greatly in different epidemics in the same place, and also in the 
same epidemic in different places, but, speaking generally, the prognosis may 
often be aided in any given case by considering the general character of the 
prevailing epidemic in that district. In this respect whooping-cough resembles 
the other common infectious epidemic disciises. 

During convalescence the risks are small, but little children are often left 
feeble and ailing, and it may be many weeks or even months before they recover 
their previous health. 

TREATMENT. — When whooping-cough is epidemic, children should mix 
as little as possible with other children, children's parties should be especially 
avoided, or the family might be sent away at once from the infected town into 
the country. When one child in a family is attacked it should be at once 
isolated, but, owing to the great infectiousness of whooping-cough in . the early 
stages, isolation is rarely successful. 

In many of the mild cases little in the way of treatment is required. It is 
sufficient to protect the patients from catching cold, to feed them with simple 
but liberal diet, and administer some tonic. Above all they should be sent as 
much as possible, without fatigue, into the open air, when the weather is 
suitable. 

The early treatment, if any be required, will be that of a catarrh. The 
necessity of careful management of the early catarrh of whooping-cough cannot 
be too strongly insisted upon, for • want of care may easily convert what might 
have been a simple attack into a severe or even fatal one. 

Special treatment cormnencos with the paroxysmal cough. The attack may 
be easily protracted by want of care, but it is very doubtful if there are any 
means of cutting it short, and the great variation in the character and severity 
of the disease in different individuals, even of the same family, makes it extremely 
difficult to judge of the effect of remedies in this respect. 

The antidotal or protective agent remains yet to be discoyered, and treatment 
must, for the present, be mainly symptomatic, but much can be done by the ' 
treatment of symptc»ms,and by guarding against complications and dealing properly 
with them when they arise, to diminish the severity and danger of the attack. 

The treatment is greatly determined by the ago of the patient, by the 
;^umber and severity of the paroxysms, by the amount of catarrh, and by the 
compilations which arise. The younger the child the greater the liability 
to complications, and the greater the danger they bring with them. . Babies and 
chil^en under 3 in all cases, even if there be no catarrh, are best kept 
.;#ithin doors during the paroxysmal stage, and if there be catarrh, to one room or 
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even to bed. Above 5, if the attack be mild, they may bo allowed to go out 
daily when the sun shines and the weather is warm ; but in all cases the arms, 
neck and legs must be properly covered, and the pretty but irrational custom in 
such a changeable climate as ours of leaving those parts unprotected must be 
absolutely discarded. 

If the patients are confined to one room the temperature should be kept 
uniform at about 60“ F., and provision niiide to keoj) tlie air fresh without 
a draught. When the children are in bed the face may be covered with a 
thin shawl, and the window even opened on a fine day with advantage for a few 
minutes at a time. If the* children are well cnougli to move from the night ^ 
to a day nursery, they should not change until the day room is warmed up 
to 60“ F. ; they should then be well wrapped up with a light shawl thrown over,, 
their head, and transferred quickly across the passages. Baths, when required, 
should be given at night before a warm fire, so that the children may bo carried 
at once from the bath to bed. 

As the paroxysms are so easily brought on l>y excitement or worry, quiet 
occupation should be provided, and teasing or punishment avoided. Jjcssons are 
best given up except so far as they provide light occupation and amusement. 
Considering the irritability which conhnement and sickness causes, there is ^ 
nothing more trying and wearying to manage and amuse than a whooping- 
cough nursery. 

'riie diet should be light, nourishing, and easily digestible. Small quantities 
of food only should be given at a time, for overloading of th(j stomach will almost 
infallibly bring on * an attack of vomiting and lead to the rejection of the 
meal. 

Where vomiting after food is frequent, the meals should be given immediately 
after a paroxysm, and they are then often retained. The appetite is nearly 
always greatly impaired, partly from the conhnement to the house, and partly as 
the result of the disease. The elder children can usually be ooaxed with more or 
less success to take food, but infan.ts often refuse the breast or bottle ff)r hours 
together. In a very refractory case it may be even necessary to resort to nasal 
feeding. The loss of appetite, as well as the dys])epsia which develops, is in 
some measure due to the mucus having been swallowed which has Ixhjii coughed • 
up from the air-tubes. An emetic is tlien of great service, for it not only 
unloads the air-tubes of the mucus but also clears it out from the stomach. In 
infants, owing to the presence of the mucus, the sugar and starch of the food are 
extremely prone to ferment and to set up troublesome intestinal as well as 
gastric dyspepsia, so that the diet should contain as little of these substances as ‘ 
possible. 

When vomiting is frequent and severe, a drop or two of opium may be given 
by the mouth, bbt not of course to babies, and Drosera (one or two drops of a ^ 

1 in 10 tincture) is also said to be of great use. 

Treatment of the actual paroxysm. — With infants who cannot help 
themselves, the monrent the first cough is heard they should either be taken up 
from bed, or have the shoulders raised so as to put them iii the best position for . 
effective coughing, and the head should be leant forward so that the mucus and 
saliva may run easily from the mouth. If the mucus be in large amount, 
it should be wiped out of the mouth and nose with a thin cloth, so that it may 
not impede the inspirations which follow. If this be not quickly done the 
mucus may be sucked into the glottis, greatly increase the dyspnani and 
distress, or even lead to suffocation. When the paroxysm is prolonged and the 
breath long held, so that the face gets very blue, a puff of air blown sharply on 
the face two or three times will sta^t the inspiration ; Ar a cold wet sponge may 
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be applied. In older children the face may be freely splashed with water, 
or the hands plunged into cold water up to the elbow. Older children, if in bed, 
sit up when the paroxysm begins, or, if out of bed, run to the nurse or to a chair 
; or table and lay their head upon it, or ask to have the head held by the nurse. 

• This they do partly to steady and support the body during the severe paroxysm, 
partly to hx the shoulder muscles so as to get the breath and to cough with 
. most effect. 

An Indian nurse told me that it was a custom among the natives to hold the children up by 
the hands when the paroxysm commenced, so that the feet were just off the ground, and that 
this cut the paroxysm short. 1 have frequently tried this, and think it does somewhat shorten 
the paroxysm, but it is also certain that the children do not approve of the handling. 

As the paroxysm is the most important part of the disease, and that to 
which many of the grave complications are due, treatment has naturally as its 
chief object that of reducing its severity and the frequency of its recurrence. 
Special preference will be given to one or other remedy according to the theory 
of the disease adopted, but there can be no doubt that the most important and 
serviceable remedies belong to the sedative or antispasmodic class. Chief among 
these are belladonna, atropine, hydrocyanic acid, and the bromides, forming, as it 
were, one group ; opium, morphine, chloral, chloroform, and hyoscyamus, forming 
another ; while a third group might be made to embrace antiperiodics, such as 
quinine and antipyrin. 

Belladonna and atropine are useful as diminishing spasm, but they do not 
. shorten the disease. They should be given in gradually increasing doses until 
evidence of physiological action is obtained as shown by dilatation of the pupil. 
Children bear large doses of* belladonna well, and the small doses usually 
prescribed are insufficient. An eighth of a grain of the extract, or two to 
fovir minims of the tincture, may be given as an initial dose to quite young 
•children. Eustace Smith advocates the combination of sulphate of zinc gr. J with 
liquor atropine ITL ^ in glycerine and water night and morning to begin wdth, 
the dose being gradually increased as required. 

Hydrocyanic acid was a popular remedy some years ago, but it has gone out 
of fashion. Dr. Charles West advocated its use in doses of half a drop of the 
dilute acid of the pharmacopoeia to a child nine months old, and so in proportion 
to older children. According to his statement it exercises in many cases an 
almost magical effect upon the cough, but it is a drug which must bo used with 
caution, for poisonous effects may be produced, and it is wise to discontinue it 
if no effect be produced upon the cough in two or three days. 

The bromides have their use not only in diminishing the spasm, but in allaying 
the general irritability of the nervous system which is .almost part of the disease. 
They are most useful when the paroxysms are much increased at night, and a dose 
given in the evening often secures a fair night’s rest. The effect seems to be the 
same whether the s^a, potash or ammonium salt be given, and sometimes hydro- 
bromic acid is equally efficacious. 

: Bromoform may be administered internally in doses of 2-4 minims thrice daily 

to a child of a year old. It is best given with syrup and mucilage. It is highly 
spoken of by some authorities, and is said to reduce the frequency as well as 
' the severity of the paroxysm, but I do not myself consider that its efficacy can 
be compared with that of belladonna. 

Like the bromides, chloral and croton-ehloral have their use, especially when 
thq^^rest is greatly disturbed. 

V^'Mn very severe and prolonged paroxysms, inhalations of chloroform maybe 
)^||^etimes employed with advantage, but this is a remedy that is not free from 
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risk, and the cases that are fit for it arc few and far between. Ether has still 
less to recommend it; nitrite of amyl has also been advocated, but its ane^sthctic 
action is more than doubtful, and its infiiience upon tlie paroxysm nil. 

Hyoscyamus and conium are often added to other drugs as sedatives, but are 
hardly ever prescribed alone. 

Opium and morphine are, of coui*se, the most important remedies in the 
sedative group. They are, as already stated, of use in allaying vomiting. They 
may also diminish spasm and improve slee]), but the greatest care is required in 
their administration, especially to young children, and they are in all cases 
contra-indicated where there is much catarrh or secretion in the air-tubes. 
These drugs, therefore, in whooping-cough, though powerful in effect, arc limited 
in application. 

Quinine has been recommended in full doses ; for example, 1-1 J grains for a 
child of 1 year old three or four times a day. Its use ischielly in the later stages 
as a general tonic. The same applies to aniipyrhi^ which has been given in doses 
of a grain for each year of the child’s age. 

Aniir.atarrhal remetUm find their place only where there is much catarrh, but 
this is, in many cases, too slight to require treatment. If there be much viscid 
secretion in the tubes, expectorants will be of service, and so will inhalations of 
benzoin, camphor, or turpentine. It is from their effect upon the bronchitis that 
the internal administration of benzoin, sulphur, chloride of ammonium, and such- 
like remedies have .acquired their reputation in whooping-cough. In a similar 
way alum may give relief when the secretion is profuse. Emetics have their use 
when the tubes are loaded with secretion ; but, as already stated, the act of 
vomiting discharges the mucus from the stomach as well. It is to this double 
effect upon the bronchi and the digestive tract tlfat Watson’s favourite combina- . 
tion of ipecacuanha and rhubarb owes its reputation. 

Oounter-irriiaiion to the chest, in the form of rubbing with stimulating lini- 
ments, is a popular and useful remedy. The liniments commonly used are Lin. 
Camph. Co., Lin. Terebinth Acet., Lin. Sinapis Co., and Koche’s embroc.ation. 

An entirely different line of treatment is suggested by the theory that 
whooping-cough is a local specific catarrh, dependent upon tluj growth of specific 
organisms in the upper air passages. With this view antiseptic inhalations and 
s/rrays have been advoc.atcd. The sprays are, how^ever, certainly us(;less, for it is 
impossible to get children to apply them properly. Whatever good may appear 
to result from a spray is due to the internal effect of tlie drug produced by 
swallowing the solution. Volatile antiseptics diffused in the air liavo more to 
recommend them. It was an old belief that the vapours pi-csent in gasworks 
diminished the severity of the pai’oxysms, and children were often sent to reside 
in or near gas\forks for that reason. Of recent years the vapours of various 
coal-tar derivatives have been volatilised into the air of tlie room ; for example, 
creasote, carbolic acid, cresylene, sulphur, or ammonia, and patients have even 
been caused to breathe common illuminating gas. In a similar way turpentine 
or some other pine-oil, or petroleum, have been employed. These latter remedies, 
placed in a bronchitis kettle and used with steam, have as much effect as in 
bronchitis and no more. They may be of comfort where there is much catarrh, 
but in so dilute a form they can have no specific action. To produce any distinct 
antiseptic effect, they must be used in as concentrated a form as possible, the 
pure drug being evaporated over a lamp, and the air as nearly as can bo saturated 
with it. In the concentrated form I believe that creasote, and carbolic acid, as well 
as cresylene, do diminish the severity of the paroxysms ; but considering how 
slightly volatile these substances are, their effect can*hardly be due to durect 
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antiseptic action, for they do not reach the larynx in a sufficiently concentrated 
form to have any such effect. Mercury was used in former years probably for 
the same reasons, both internally and by inunction, but its use is now entirely 
given up. 

On tiie same theory direct applications to the larynx have been advocated, 
either by tlie brush, sponge, or insuffiation of powders. The brush or sponge is 
practically unavailable for children, and the excitement produced by forcing 
the treatment against resistance does more harm than the remedy could do 
good. 

The insufflation of powders has also little but theory to recommend it. 
Quinine, boracic acid, iodoform, and others have been used, and successful 
cases recorded, but this treatment has been so far received with but little 
favour. 

Among the miscellaneous remedies, Castanea^ Vesca^ Clover^ and Pulsatilla 
have been used as sedatives, and are stated to reduce the number and severity of 
the paroxysms. They may all be given in the form of decoction made with one 
ounce of the dried leaves to one pint of water. Decoction of clover 1 have often 
used with advantage, and it forms at any rate a pleasant vehicle with the addition 
of some liquorice for the exhibition of other remedies. 

If after a severe paroxysm the child fall into a dull lethargic state, and the 
sensorium show signs of becoming oppressed, steps must be taken to arouse it 
and to stimulate the nervous system. With this object much good may be 
done by a hot mustard and water bath, by friction with stimulating liniments, 
by hot poultices, or by dry cups applied between the shoulders or over the lower 
parts of the chest. 

Complications must be treated as they arise in the usual ways, but they do 
not call for special consideration in this place. 

During convalescence, tonic treatment is in all cases necessary. Quinine, 
iron, cod-liver oil, maltine, and liberal diet are the common and best remedies. 
As soon as the child is well enough, the weather permitting, it should be sent 
out as much as possible into the fresh air and sun. Small children, and especially 
babies, sometimes seem steadily to refuse to improve until they are sent away 
from home, when they immediately rally, and that without any other fresh treat- 
ment. Indeed, in all cases convalescence is greatly accelerated by change to the 
seaside or to some bracing place in the hills. 

64. HYSTERICAL NEUROSES. 

Of the alteration in the rhythm and rate of breathing met with in emotional 
states, e.^., sighing, sobbing, laughter, and some forms of cough, nothing need be 
added to what has already been said in other places. 

In hysteria these and similar conditions are observed. 

Hysterical Asthma is the most striking of these, but would be more appro- 
priately described as Tachypmea rather than asthma, for there is no dyspneea ; 
and the respirations are not asthmatic in type at all (cf p. 607).. 

Hysterical Paralysis of the Respiratory Muscles is very rare, but two remark- 
ably conditions are referred to in the appropriate places, viz., hysterical abductor 
parjilysis {ef. p. 69) and hysterical paralysis of the diaphragm {cf^ p. 867). 
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66. PERIODIC RESPIRATION. 

The respirations in health are remarkably regular both in depth and 
frequency, and they remain so under many pathological conditions, even ^hen 
they are greatly quickened as in fever, or rapid and shallow as in 
pneumonia. 

When the respirations become irregular, they may vary both in depth and 
in frequency. This is familiar under emotional conditions, e.//., in laughing, 
crying or sobbing. Where there is dyspnoea of moderate degrees, there are 
irregularities of a different kind ; the respiration may for a time be regular, then, 
as the need of air makes itself more felt, they become deeper and fuller, to become 
again as they were at first as soon as the discomfort is relieved. A similar kind 
of irregularity is met with when the stomach, or abdomen generally, is distended, 
as is seen in the occasional sighing, yawning, or deep breathing of flatulent 
dyspepsia, etc. 

All these irregularities of breathing are themselves of irregular recurrence. 

■ There is, however, one class of irregular respiration in which the irregularities 
are periodic. The respirations occur in groups which recur at reigular intervals, 
each group having the same general characters. This is called rlujthmic.cd, or 
better periodic^ respiration, for the normal movements of respiration are 
rhythmical. 

Of periodic respiration there are two special forms : — 

1. Cheyne-Stokes Breathing;. — In this form the groups of respirations 
are separated by long pauses, lasting 20, 30, or even 45 seconds, after which the 
respirations begin again, small at first, gradually increasing in range up to a 
certain maximum, and then gradually decreasing until they cease and the next 
pause begins. The rate of the breathing is much accelerated, so that the number 
of respirations may easily be 40 in the minute, even when there is a pause 
of 40 seconds, so that while the breathing lasts it may he at the rate of 120 
in the minute. These three features — (1) the long pauses, (2) the crescendo 
and diminuendo of the respirations, and (3) the rapid rate — are tlio essential 
characteristics of Cheyne-Stokes breathing. The attacks come and go, may 
last a few hours or many days, with intervals of normal V)reathing, and 
are often more marked at night or possibly present only then. As a • rule 
they generally increase in duration the longer the patient lives, and may at last 
be continuous. 

Cheyne-Stokes breathing, though met with occasionally in cerel>ral or bulbar 
affections, is much more frequent and characteristic with a failing left ventricle, 
and is then practically of fatal omen. Cases are recorded in which Cheyne- 
Stokes breathing has occurred in perfectly healthy persons and lasted for 
years or even for the whole of life. It is seen also in the ageti during 
sleep without any other symptom. But the existence of these cases does not 
affect the general significance of the pathological group with which alone I am 
now dealing. 

2. Grouped Respiration — Respiration en Groupes. — The second 
form of “ periodic respiration ” is called “ grouped respiration," for the respira^ 
tions occur in groups of 2, 3, or 4 at a time. Each respiration is slow and 
deliberate and of approximately equal depth, while the intervals are rarely longer 
than ten or perhaps fifteen seconds, so that the rate of respiration is not more 
than 8 to 10 or 12 in the minute. ^ 
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Fig. 140a. — Diagrams of periodic respiration. 

These two forms stand in marked contrast with one another not only clini- 
cally, but also in prognostic significance. 

Cheyne-Stokes Breathing is a very serious symptom and may be regarded 
as practically of fatal omen. In nervous afiections it develops only in the last stages 
of a fatal disease, when the patient is moribund. In heart disease it may occur when 
there are no other signs of grave import observable, but its significance is the same 
and death will follow ere long, though it may be deferred a few Weeks sometimes 
or even months. In heart disease, then, it is of the highest prognostic value. 

Grouped Respirations occur so far as I know only in meningitis and 
generally with the posterior basic form. It has, however, not the same prognostic 
value, for if the disease runs a favourable course the phenomenon will disappear. 

Of the second form of periodic respiration all that is necessary has been said, 
but Cheyne-Stokos breathing deserves farther consideration. 

66. CHEYNE-STOKES BREATHING. 

Cheyne-Stokes Breathing is especially characterised by the long pauses, 
or periods, during which the chest is motionless and respiration stopped. At the 
end of such a pause the 
respirations begin, being at 
first shallow, but rapidly 
increasing in depth, until 
the respiratory excursion 
reaches almost its maxi- 
mum, when they become 
less and less deep, until 
they end again in the ’ Pig 

pause, during which all ^ semi-diagrammatic tracing of Cheyne-Stokea breathing. i 
respiratory movement uj^trokes represent inspiration, the downstrokes 

ceases, it may be for many expiration ; the more or less horizontal line indicates 
seconds, perhaps even half the pause, 
a minute or more. These 

respiratory phases, with their regular and constantly recurring crescendo and 
diminuendo, separated from each other by periods of respiratory still-stand, 
form a striking clinical picture, of which the best idea will be given by the 
de^ription of a typical case such as that which follows, and by the diagrams 
" accompanying it. 




Fig. 142.— Tracing of Cheyne* Stokes breathing, obtained from the case described. 
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Cana of (^hvApic.-Stol'rs BrecdMuft of at least three months^ duration in 
the course of granular kidiwy. — ^Tlio ]>atieiit, a man of 65, had been in 
good health, except for occasional attacks of gout, until about twenty 
months before his death. He then noticed that his breathing was 
becoming short on exertion. This gmdiially grew worse. At the end of 
the year ho had a very severe ])aroxysm of tfysi>na*a, which came on quite 
suddenly and without cause, while he was in bed. It la.stcd half an hour. 
He suffered no i»ain, but was in intense distress, and felt as if he were 
going to die. He had three attacks of a similar character, the last and 
most severe one <K;cuiTing three weeks before he came under observation. 
From that attack he never recovered, the breath continuing so short that 
it was difficult for him to walk even a few yawls, but ho had never kept 
his bed entirely. 

The patient vras a well-developed man, but his muscles felt flabby, and 
his complexion was sallow and earthy. 

The radial and tempoi-al arteries were tortuous and thickened, and the 
tension high ; pulse 104, regular ; the respirations 48, shallow, chiefly 
diaphragmatic, and expiwition juolonged. 

The heart's apox was in its normal ])iacc, and the cardiac dulness was 
not increased. The sounds were normal, except that the second was 
accentuated at the apex. 

The urine contained some albumen, about and had a sp. gr. of 

1010. 

During an attick of dyspnoea he preferred to sit upnght in a chair ; 
but at other times lay most comfortably oil tlie back. 

The attacks wei-e evidently cai-diac in origin, the heart being probably 
fatty ; the cause of the heait alfectiou was granular kidney. The retiniB 
were healthy. 

The jiatient was ordered three minims of tincture of strophanthus and 
five minims of tincture of nux vomica, with caliunba and soda mixturo 
eveiy five hours ; he was also ordei*ed brandy. 

October 4. — The patient had had but little sleep ; he had been restless 
and w’andering, talking incoherently at times, and wishing to get up, 
under the impression that he was at his business. The imlso was slower, 
but of very high tension. The respirations 80, but not so shallow. The 
eyes had a staring and wondering look, and he took some time to compre- 
hend what was said to him. 

October tK — The breathing had been bad the whole night, and 
though there had been no actual attack of dyspnoea, still the breath 
had beeu short enough to keep him awake, ancf he hud hardly slept 
at all. 

This morning there was well-marked Cheyne-Stokes breath- 
ing. The respirations were about 48 in the minute ; the 
cycles consisted of 30 to 35 respirations, and then a pause 
lasting about twenty seconds. During the pause the pulse did 
not change in character or rate, nor did the pupils, nor was 
there any alteration in the colour or appearance of the patient, 
•who seemed quite unconscious that anything unusual was 
occurring. 

October 8. — Tatieiit had been in the same condition ; though constantly 
drowsy ho seemed never to sleep, but dozed for u few minutes at a time 
night and day. Last night he fell asleep for about ten minutes, and then 
woke up in a fright with his hands and face" bathed in a cold clammy 
sweat. 

The urine was examined again, and contained some granular casts. 
The area of caidiac dulness was slightly increased upwams and to the 
left. Five minims of tincture of digitalis were substituted for the 
strophanthus. 

On October 10 a small dose of morphine was given svh cuiem^ and he 
slept all night. He was sick several times the next morning, but the 
Cheyne-Stokes breathing was not so marked. 

On the 13th a 8y|tolic murmur was detected at the right* base, but it 
w'as not conducted into the carotids. 
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On the 17th the pauses in the respiration were absent, and remained absent’ 
:or a week. 

On the 24th the respirations were 40, but easy, and though there was no 
listinct Cheyne-Stokes breathing, still there were every now and then inter- 
missions, from two to four respirations being missed. 

The pulse continued of very high tension, and was at times slightly irregular. The heart, 
whicli had been slowly dilating, now presented its apex in the sixth space, an inch and a half 
outside the ni])ple, and the dulness reached above the fourth rib. At the apex, and limited 
to it, there was a short harsh systolic murmur ; the base-sounds were feeble, and the accentua- 
tion of the second aortic sound had disappeared. The patient, however, said he felt bettei*. 

On the 25th the apex murmur was heard in the mid-maxilla. 

On October 31st the heart was in much the same condition, but at the right base tlie first 
sound was weak' and the second somewhat ringing, and neither the systolic nor the diastolic 
interval was quite clear, though there was no distinct murmur. 

The short pauses previously described, or rather intermissions of three or four 
respirations, continued. The pulse remained of the same high tension. 

On November 2nd well-marked Cheyne-Stokes breathing returned after 
having been absent from October 17th. 

The next day the pauses were absent, but the crescendo and diminuendo in 
the respiration continued well marked. On the day following these two were gone, 
but every now and then the patient took a deep sighing inspiration. When 
asleep the pauses returned, and lasted about eighteen seconds ; but on the next 
day again this was reversed, the pauses being absent wlien the patient was 
asleep, and present only when he was awake. 

On the 7th the Cheyne-Stokes breathing returned. 

On the 9th the patient insisted upon going oiit to transact some necessary business, much 
against my advice,, and in the evening was veiy ill with continuous dyspncea, which culmi- 
nated during the night in three veiy severe paroxysms, for whicli the house physician was 
summoned. By means of ether and brandy the attacks were relieved. 

From this time the Cheyne-Stokes breathing continued until the patient’s death, 
the pauses lasting on the average about twenty seconds, and the whole recurring 
about once a minute, the number of respirations averaging 40 in the minute. 

On the 16th the patient was very restless and semi-delirious, the face 
greyish livid. The cycle of respiration lasted about a minute, the pause 
occupying about sixteen to eighteen seconds of tliis period, and the total number 
of respirations were about 40; the pulse about 100, not quite regular, and with 
a feeble wave, but the tension was still above normal. No variation could be 
detected in the pulse or pupil in the two phases of respiration. 

The cardiac duliiCss was much as before, but the a 2 >ex murmur coutd bo heard, it was 
thought, faintly behind and at the right base ; botli sounds were ringing, and there was a 
doubtful systolic munnur. 

The patient was extremely drowsy, and had to be roused to. take food, which he at6 with 
Telish, but he fell asleep again at once. 

When the patient was told to breathe during one of the pauses, he would 
make an attempt, but with hardly any effect, for the diaphragm did not respond, 
nor did the ordinary muscles of respiration ; all that the patient could do was to 
set some of the extra respiratory muscles to work. The contrast between the 
voluntary attempts at respiration during the pause and the involuntary 
respirations after it was very remarkable. It had been observed lately that 
the ^use was generally terminated by a short cough, of which the patient -did 
not seem to be conscious. 
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November 26. — ^The patient had been getting gradually worse for the last few days. Last 
night he was so restless that a little opium was given him, after which he slept for about two 
hours. It did not seem to suit him, for on awaking he was deliiious and not so well. The 
hands were found to be a little swollen to-day for the tlrst time, but the feet were not. 

The i)auses in the respiration lasted on the average thirty seconds, sometimes 
longer. During them the patient seemed semi-conscious, tlie eyes were partly 
closed, the mouth wide open, and the saliva dribbling from it. The pulse 
seemed to gain force and volume towards the end of the pause, and to decrease 
again wlien the respirations recommenced. Congh marked tlie end of the pause, 
and was more marked when the patient was lying back. 

Tho urine was passed uiicoiisoiously, and though the f)atient answered when spoken to, he 
did not seem able to express his wishes. For a little more than a week from this date tho 
patient developed a ravenous, almost insatiable appetite. 

On December 12th the right eye was examined to s(?e if any change in the 
calibre of the vessels or in the circulation could be detected during the phases, 
but no change occurred. 

Nothing further transpired until the patient’s death, except that the pauses 
became slightly longer and the arterial tension lower. As the tension fell it was 
observed that the pulse became fuller and stronger at the end of the pause. 

Tho pationt died quietly on December 27th, having passed no urine for tho last eighteen 
hours of life. A few hours before death ho vomited a quantity of blood-stuitiod 11 aid without 
effort or distress. 

No •post-mortem, examination was permitted, but there can bo no doubt tliat the (3a8o was one 
of gradual failure of a hypertrophied heart in the course of granular kidney. 

It is interesting to note the changes in the respirations which were observed. 

1. Cheyne-Stokes breathing was well marked for seventeen days after 

admission ; it then disappeared for a fortnight, to last on its return till 
the patient’s death, eight weeks later. 

2. The pauses varied from eigliteon to thirty-five seconds ; they were longest 

just before death. At one time tho waves of respiration were distinct, 
though the pauses were absent. At another time during tlie fortnight's 
interval the respirations were regular in depth and frcipieiicy, but there 
were every now and then intermissions, from two to five respirations 
being missed. At another time the place of the intermissions was 
taken by a long, deep, sighing inspiration. There can be little doubt 
that these were all but different stages of the same condition. 

3. Even during the longest pauses, except just at tho last, there was no 

change to be detected in the pulse, pupil, or appearance, no cyanosis 
developed, and the patient seemed quite unconscious that lie was not 
breathing ; indeed, he appeared to have lost for the time all voluntary 
control o^er his respiration. , 

4. Another important feature in the. case is the length of time that Cheyne- 

Stokes breathing was observed. It was well marked for tho first seven- 
teen days, and though absent as such for the next fortnight, still there 
were irregularities which were clearly of the same character, after which’ 
it returned and lasted till death, eight weeks later, so that it is known 
to have been present for three months certainly, and probably longer, 
for there can he little doubt that it was present some time before the 
patient came under observation. 

As the result of the discussion which took place upon this paper, several 
interesting communications appeared in the Lancnt during the montFis of March 
and April 1890, in which a few instances of recovery after Cheyne-Stokes 
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breathing were recorded, and a few of long duration. The most remarkable 
was that described by H. S. {Lancet^ March 27, 1890), of a gentleman aged 
92 years, who had presented the phenomenon in a slight degree for man} 
years. 

As will be seen, it may fairly be questioned whether some of these cases really 
belong to the group of Cheyne-Stokes breathing at all. 

Associated Phenomena. — ^Various phenomena have been associated with 
the different phases of Cheyne-Stokes breathing, e.g,^ changes in the rate, tension, 
and character of the pulse, alteration in the pupils, variations in the dyspnosa 
and cyanosis, etc. 

All such phenomena were specially observed to bo absent in the preceding 
very typical case, as in many other recorded cases. Thus we may safely conclude 
that none of these phenomena are essential, and cannot, as so many authors have 
assumed, be in any way the cause of the periodic respiration. But as these 
phenomena are present in some cases it will be well to consider them further. 

Pulse route and tension , — The conditions of the pulse are very variable, and not constant even 
in the same case. 

The pulse rate is sometimes slower during the pause, sometimes accelerated. Tlie beats may 
even be absent at the wrist, either during the pause or during the respiratory phase. 

The volume and tension often undergo no change whatever, but sometimes the volume 
becomes larger and the tension lower duritig the pause. In the case described no change what- 
ever occurred in the pulse until shortly before death, and then the pulse became fuller and 
stronger towards the end of the pause. 

Many of these variations in the pulse are simply such as are met with in any case of cardiac 
failure independent of Gheyne-Stokes breathing. Moreover, irregular variations in the tension 
and volume of the pulse are not uncommon in the later stages of granular kidney, in the course 
of which disease so many of these instances of Cheyne-Stokes breathing occur. In connection 
possibly with the circulation -disturbances may be placed the alternate recession and protrusion 
of the fontanclles observed in some cases in infants. 

Cyanosis and dyspnoea , — The complexion is often markedly pale and not in any way dusky. 

Cyanosis and dyspnoea are often entirely absent, and if present could hardly, and do not as a 
matter of fact, show any marked dilforence in the different phases. 

The dyspnoea which is occasionally present is only such as depends upon the failure of the 
heart. 

It often happens that, though the breathing is obviously short, the patient has no sense of 
dyspnoea, ^.£., no respiratoiy distre.ss. Indeed, it is remarkable that the patients after a long 
pause seem quite unconscious of the fact that they have not been breathing as usual and com- 
mence breathing again as if nothing had occurred, and without even so much change as a 
healthy person would show who had held the breath for half a minute or more. 

Nor do they complain of their breathing at all, or at any rate more when Cheyne-Stokes 
breathing is present than when it is absent. 

The Eyes, — The eyes may be open or closed, the pupils contracted or dilated. If there be 
any change at all, the eyes usually close and the pupils contract during the pause. In other 
words, these patients seem to go to sleep and the eye-changes usual in sleep occur. 

If Cheyne-Stokes breathing be present only when the patients are awake, the eyes remain open 
and the pupils dilated, and if it occur only during sleep, the pupils r^ain contracted ; in 
neither case do they vary in relation to the {phases. * 

Ttue Mental Condition varies with the orimnal disease. Thus when there is no unconscious- 
ness it often remains clear though somewhat dulled, much as if the patient were a little drowsy, 
and this becomes more marked during the pause. 

When the patient is unconscious, the unconsciousness seems sometimes to be less during the 
respiratory phase than during the pause, as if the resi>iratory phase acted like a stimulus to the 
. brain. 

Movements , — Whatever movements of the body take place occur during the i)ause ; but, as a 
rule, the patient lies quite still. 

Pespirato^ phenomena other than those of the periodic respirations are absent. The pause 
often ends with a slight cough. That a cough is possible shows, as is the fact, that the chest 
daring the pause is in a condition of medium expansion, i,e., in the position of natural rest or 
equilibrium. In most cases the respiratory phs^ commences with an expiration, as, indeed, it 
generally does after the breath has been intentionally held for some time. 
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These associated, phenomena, then, being not constant in all cases alike, or 
indeed, in the same case at different times, cannot be in any way the cause of 
Gheyne-Stokes breathing. They are not essential but accidental, and are the 
result of the same morbid conditions to which the Cheyne-Stokes. breathing itself 
is due. It follows, therefore, that all explanations of Cheyne>Stokes breathing 
which presuppose any of these phenomena must fall to the ground. 

The various conditions under which Cheyne-Stokes breathing has been 
observed are very various.^ 

Nervous Diseam. —Moningitis, encephalitis, cerebral htemorrhage, embolism and throm- 
bosis, cerebellar hflcmorrhage, pressure on the medulla and pons by a tumour aneurysm or 
extravasated blood, sunstroke, insanity, and hysteria. 

Cardio -vascular affections, — Fatty degeneration of the heart, valvular disease, myocarditis, 
pericarditis, thoracic and other aneuiysms. 

General arterial degeneration (ft. 6., atheroma or granular kidney), hsBmophilia, Inemorrhage 
after severe operations. 

Respiratory affections, — Pneumonia, broncho-pneumonia and phthisis, and after tracheotomy. 

Miscellatieous Fatty degeneration of the diaphragm, narrowing of the foramen 

jugularo but always in association with cardiac or renal disease, severe diarrheca. 

Oeneral diseases, — Mostly fevers, e,g,^ typhoid fever, small-]>ox, diphtheria, but also 
cholera, whooping-cough, etc. 

After the use of certain drugs^ e.g.^ bromide of potash, chloral, and morphine, the symptoms 
passing off when the drug was suspended. 

It would seem to have occi^rred sometimes, but very rarely, in healthy persons during sleep, 
after great fatigue, or in advanced life. 

In some rare instances periodic respiration is said to be a personal or family peculiarity. 

In animals periodic respiration has been observed during sleep, after prolonged exertion, and 
during hibernation. 

During experiments it has l»een observed after the administration of certain drugs, e,g.^ 
chloral, morpnine, morphine followed by ether, ether and picrotoxin, muscarine or chloroform, 
picrotoxin, digitaline, strychnine, sulphuretted hydrogen, urea, kreatin, and carbonate of 
ammonia ; after considerable changes in external temperature ; after prolonged immersion, in 
amphibia ; after bleeding, removal of the heart, alternate compression and release of the carotid 
and vertebral arteries ; after section of the medulla, and after various injuries to the brain and 
medulla. 

Such a list is a mere enumeratioii of the conditions under which Cheyne- 
Stokes breathing, or some form of periodic respiration resembling it, has been 
observed. It is obvious that such a list throws no light upon the essential 
condition which underlies the phenomenon. 

Cheyne-Stokes breathing is a pathological and clinical condition, about which 
we know so little that it is more likely to lead wrong than right if there be 
included in our consideration the various conditions under which periodic res- 
piration is met with in the healthy man or animal, or in animals under abnormal 
conditions. These conditions, allied possibly, but not necessarily the same, are of 
great interest as illustrations, and will, no doubt, prove of importance ultimately 
in solving some of the difficult questions that arise, but it will be well to place 
them all aside for the present, and deal only with the pathological and clinical 
conditions under which Cheyne-Stokes breathing is seen. 

The cases fall into two great groups — (1) That in which there is heart-failure 
of some kind; (2) that in which there is some disease or morbid state of the 
central nervous system. That is to say, when Cheyne-Stokes breathing is present, 
the patient is suffering from some affection which places it in one or other of 
these groups ; yet, on the other hand, it is not a necessary accompaniment of any 
affection in either group, and is in each far more often absent than it is present. 

^ Gibson, Edin, Med. Jowr.^ vols, xxxiv., xxxvL and xxxviL 
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: .^ It must, therefore, depend upon some accidental condition, which, however, 
is much more likely to arise in connection with these two groups of affections 
than with any other. 

These two groups further present certain points of contrast which justify the 
division. 

In the first — that, of heart-failurc^unconsciousness is the exception, and the 
other associated phenomena are rarely present, except such as are ’ directly due 
to the condition of the heart. The Cheyne-Stokes breathing is often the 
most pronounced symptom, while its significance is of the greatest gravity, for 
once present in such a case, even to a slight degree only, the patient rarely 
recovers or lives long. Even if life be prolonged for some weeks, the course of 
the case is steadily downhill to the end. 

In the second group unconsciousness is the rule, and the other associated 
phenomena are frequently present. The Cheyne-Stokes breathing is over- 
shadowed by other more 'serious symptoms, among which it is one of the latest 
to develop, so that it has not the same isignificance. The prognosis is that of the 
original disease, which is itself usually of a fatal character, but if it should not 
prove fatal, the Cheyne-Stokes breathing may disappear. 

• Thus cases of recovery are recoixied after cerebral haemorrhage and cerebral softening, hydro- 
cephalus and epilepsy, after influenza, after puerperal septicaemia, after uraemia, and after 
poisoning with morphine.^ 

Cheyne-Stokes breathing is not necessarily continuous ; it may intermit and 
vary as in the case described. 


Diagnosis. — The regularly recurring pauses, followed by the rapid cres- 
cendo and. diminuendo of respiration, are so characteristic, that well-marked cases 
of Cheyne-Stokes breathing are quite easy to recognise, but this is not so with 
its different modifications. Yet it is very important to be familiar with these 
variations, because, . by recognising their true nature and significance, much 
information as to prognosis is obtained, and serious mistakes may be avoided. 

The following variations are met with, many of which were present in the 
case described ; — 

1. The pauses may be very short, or even absent altogether, and still the 

crescendo and diminuendo of the respiration be well marked. 

2. The breathing may be regular and accelerated only a little or not at all ; 

but there may be at regular intervals intermissions of two or three 

respirations, or in their place there may be a long-drawn sigh or two. 

3. At other times the respirations may be irregular but not periodic. 

4. The pauses may be present only at certain times, especially during sleep ; 

but, on the contrary, they may occur only when the patient is awake. 

• 

Theory. — There are two parts of Cheyne-Stokes breathing which require 
explanation — (1) The pauses, and (2) the crescendo and diminuendo of respiration ; . 
and it does not necessarily follow that one explanation will do for both. 

It is generally agreed that the respiratory centre is at fault, but there is no 
agreement as to why and how it is affected in so peculiar a way. 

The respiratory movements, during the time they are present, do not differ 
essentially from the normal. They occur with almost rhythmical regularity, 
though with somewhat increased frequency; and the crescendo and diminuendo 
is almost entirely in respect of depth of breathing, i.e., in extent of movement. 
It ^ould seem, therefore, that the respiratory centre was performing its usual 


1 Of, Gibaon, l.e.\ 
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functions, though in a somewhat unusual way. The gradually increased and 
then gradually diminished activity of the centre, and the periodic recurrence of 
the phases, are usually connected with its nutrition, and referred to variations in 
the quality or quantity of the blood supplied to it (Trauhe) ; and that whether 
preceded or not by some change in the general vasomotor condition (Filehne, 
Broadbent, etc.). 

In a joint paper published in the Med, Chir. Soc, Trans, for 1907, two typical cases of 
Chcyne-Stokes respiration are recorded, in which the effect of the inhalation of U and CO 2 in 
varying proportions was tested, with the result that the periodic was converted into continuous 
respiration by excess of cither O or COo. 

The conclusion the authors draw from this is that the periodicity of Cheyiie-Stokes breathing 
is due to a diminished excitability of the nervous system associated with a defective supply of 
arterial blood. 

Of the two cases, one occun’cd in the course of concussion after a lift accident and recovered, 
the other in the course of granular kidney and was fatal. The autopsy showed in the pons and 
medulla many foci of softening round the sclei’osed arteries, and in the vagus-nuCleus onlya 
small proportion of cells had a normal appearance. 

This, the authore consider, confirmed their view. On the other hand Chcync-Stokcs breathing 
is by no means a constant, or indeed a common phenomenon in disease of the pons and medulla, 
as it ought to be if this view be correct. 

All such theories only put the difficulty a step further back, for they leave 
. unexplained why these rhythmical changes in nutrition or vasoinotor action 
occur. 

Some of these theories, for instance those which presuppose vasomotor 
change, whether of contraction or dilatation, are at once put out of court by the 
fact that the antecedent conditions given are not constant ; neither in all cases 
nor even in the same case at different times. 

If changes in the quantity or quality of the blood cannot explain the 
phenomenon, the cause might lie in the centre itself (Rosen bach, Luciani). 

If the respiratory centre were itself normal, given the pauses, we might, it 
would seem, anticipate changes in the breathing after the pause, something like 
those which do occur, and vice versd. The breathing which follows the |)auso is not 
unlike that which occurs when the breath has been held intentionally for some 
time. The respirations then usually commence with an expiration, and continue 
deep until the want of breath is satisfied, when they diminish again. 

On the other hand, given the respiratory phase, with its wide c.xcTirsion and 
deep breaths, the pause might be compared with the condition of apiioca, pro- 
duced by active artificial’ respiration. This analogy is closer when it is borne 
in mind that cyanosis is no essential part of Cheyiie-Stokes breathing, indeed, 
it is often conspicuously absent, and that in most cases there is no sensible 
dyspnoea. 

Lesions of the medulla, involving the respiratory centre, cause various 
changes in the respiration, but rarely, if ever, those of (vheync-Stokes breathing. 

The conclusion, therefore, seems warranted that the respiratory centre in the 
medulla itself is doing its work fairly well, but that it is interfered with in some 
way, sp that the fault would lie, not in the respiratory centre in the medulla, 
but elsewhere. 

The respiratory centre is no doubt automatic, but at the same time there is 
no other automatic centre so largely controlled and easily influenced by centres 
above it. This must of necessity be so, considering the many functions which 
that centre has to subserve besides that of breathing, especially in man, in con- 
nection with the voice and speech ; the prime cause of Cheyne-Stokes breathing 
is then to be sought, it would seem, not in the medulla at all, but in centres. 
abpve it, probably in the brain. 

VOL. n. 
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It 18 a step in advance, I think, to remove the probable seat of disturbance 
from the medulla to the nerve centres above it, but, of course, it does not explain 
why this disturbance is periodic, and occurs at such regular intervals. 

Rhythmic action is a property of many living tissues, perhaps of all. Physio- 
logical action is not to be represented by a dotted line, in which the dots or 
dashes represent action and the spaces rest, but rather by a continuous wavy 
line. There are alternate periods of activity and rest — waves they miCy be 
called, very short in some instances, as in the heart action, somewhat longer, as 
with the respirations, but unexplained as yet in all eases alike. The longest 
wave of all is that represented by sleeping and waking, and this is ultimately to 
be referred to the alternation of day and night. 

It is conceivable that this great wave, which passes over the body daily, may 
set up many secondary waves, some large, some small. The little ripples, it may 
be, are seen in the rhythm of the heart. But larger waves of periodic action 
will probably be found if looked for. It is such waves as these that may explain 
the occurrence of Cheyne- Stokes breathing, waves which are controlled or com- 
pensated by the higher nerve centres so long as these centres are in a healthy . 
state, but which become manifest or even exaggerated and magnified when the 
higher centres fail and lose control. The periodicity would then be a phenomenon, 
not new or unknown in health, but one normally present, though concealed. 

If, then, Cheyne-Stokes breathing be due to a loss of cerebral control, which 
permits normal periodic vraves to make themselves manifest, a general principle 
is obtained which links together the very diverse conditions under which this 
peculiar periodic respiration occurs. An easy explanation is thus provided of 
the whole nervous group, while the cardiac group would be explained by impaired 
nutrition of the brain consequent on the feeble circulation, and in a similar way 
would be explained the occurrence of Cheyne-Stokes breathing in the course of 
certain general diseases. Lastly, its occurrence and even long duration in con- 
ditions of apparently perfect health would be intelligible. 

General speculation of this kind does not, however, in any way diminish the 
clinical importance of the symptom under the circumstances under which it 
ordinarily arises. Whatever theory may be adopted, the clinical significance of 
Cheyne-Stokes breathing is the same. It is of grave import, and, with but few 
exceptions, means death either imminent or not long deferred. 

The Respiratory Movements in Hemiplegia. 

Hughlings Jackson ^ in 1893 described peculiar changes of the respiratory 
movements in hemiplegia which led him to develop a theory of the nervous 
mechanism of respiration which differs from that usually held. ^ 

The normal respiratory movements are of two kinds, ordinary and voluntary. 

The ordinary are chiefly diaphragniaftc, at any rate in the males. 

The voluntary^ or forced as they are often inaccurately called, are chiefly 
costal. 

In hemiplegia there is a difference between the movements of the two 
sides, which is different for the two kinds of breathing. Thus the movements 
are increased on the paralysed side, especially in the upper part, on ordinary 
breathing, while on voluntary breathing they are increased on the sound side. 

In many cases the difference is obvious, in others it is slight and requires 
looking for, and in some it is absent. 

These observations have been confirmed by many writers. 

' Lancet^ Jan. 14, 1893. 
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Judson Bury^ examined a large number of cases and found the changes described in 60 
per cent. 

Pierce Clarke * found them present in every instance in 161 cases, without relation to age, 
character, duration, or severity. 

Weissenberg^ stated that in nearly every case of the 160 examined he was able to confirm 
Hu^blings Jackson’s observations. The movements, however, varied greatly in different 
patients. Sometimes the difference was hardly perceptible. Ho also stated tliat at the end of 
ordinary or quiet respiration the chest on the sound side had a larger range of movement, and 
retracted more than on the jiaralysed side, so that with the exaggeration of inspiration there 
was a defect of expiration. 

Boeri^ examined 61 hemiplegics and found the difference obvious in 49 cases but absent 
in 12 (t. 0 ., in 197 per cent.). 

We may therefore conclude that the differences described are usually present, 
though not invariably. 

It may be that the duration of the disease is important, and that though 
present at first the differences may gradually pass off in the course of time. I 
have indeed observed this in one case. 

A man 45 years of age developed embolic hemiplegia while under observation. The difference 
between the two sides was well marked at first. As the patient improved, though the homi* 
nlegia persisted, the movements of the chest became jierfectly symmetrical. This was confirmed 
by tambour tracings. 

Those being the facts, Hughlings Jackson suggested the following theory to 
explain them. 

Ordinary breathing is an automatic act governed by the respiratory centre in 
the medulla; the respiratory centre is double, each side being controlled or 
inhibited from higher centres on the opposite side of the brain. 

Voluntary breathing, as its name would imply, is of cerebral origin, and 
controlled by centres on the opposite side of the brain, the impulses being sent 
down to the respective centres for the associated movements in the same way as 
they are sent to the centres for the movements of the leg or arm. With voluntary 
breathing the respiratory centre has nothing to do. It is, in fact, put out of gear 
or inhibited for the time being, so that the impulses from the brain pass by or 
evade it. 

There are thus two sets of respiratory fibres passing from the brain, the one, 
inhibitory or controlling, to the opposite half of the respiratory centre in the 
medulla, the other, direct, evading the respiratory centre and running the same 
course to the various spinal centres for the respiratory movements as the ordinary 
motor fibres do to the centres for other movements. Both sets of fibres would 
be affected by the lesion which produced the hemiplegia. The inhibitory fibres 
being damaged, the corresponding half of the respiratory centre would bo under 
diminished control, and therefore the movements of ordinary breathing on the 
paralysed side wpuld be exaggerated. The damage to the direct fibres would 
prevent the passage of voluntary stimuli to the group of respiratory muscles of 
the paralysed side, and thus the voluntary movements of respiration would be 
diminished — diminished only and not completely abolished, as in the limbs, 
because, according to Broadbent’s theory, in the case of such closely associated 
bilateral movements, the centre of both sides would be actuated from either 
side of the brain. 

The following case shows many points of great interest. 

Malignant endocarditis^ right hemiplegiay 'great diminution of respiratory move^ 
ments on the paralysed side both for ordinary and votwdary breathing, 

^ Laneetf Dec. 19, 1903. * Amer, J, of Med, Sc,, Dec. 1908. 

• J, of Amer, Med, Assoc,, Feb. 25, 19J)5. ^ Gaz, hebdom,Ve Mid,, No, 7, p. 78, 1901. 
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Remarkable effects of coughing^ curious flattening and change of curve in 
paralysed side 

Deaths autopsy^ nialignant endocarditis ami secondary lesions, clot in middle 
cerebral artery, ocoludihg Sylvian artery, and also lenticulo-striate artery. 
Medulla normal, 

Thomas G. , aged 32, was admitted into the hospital suiToring with malignant endocarditis. 
One month after admission he woke up one night and told the nurse ho could not move his 
right arm. He was found to be completely hemiplegic on the right side, the hico however 
was but slightly affected, and speech was only so far involved that ai'ticulation was a 
little thick and indistinct. The patient was perfectly conscious throughout and under- 
stood everything that was said to him. The hemiplegia continued unchanged, but the 
patient ran rapidly downhill and died about three weeks later. 

Fost-vwrlem, besides the malignant endocarditis and concomitant lesions, the middle cerebral 
' artery was found plugged, the thrombus occluding not only the Sylvian artery but some of the 
central branches as well, especially the leiiticulo-striate artery. The medulla was normal. 

The case, which presented many peculiar features in resi)ect of the malignant endocarditisj 
was of especial interest during life on account of the peculiar modification of ro-spiration. 

As the patient lay in bed upon the bock, the right, i,e . , the paralysed side, was flatter all over 
the front than the other, and moved but little on respiration. The difference between the two 
sides was very obvious to the eye and hand on ordinary breathing, and was greatly increased 
on voluntary breathing. 

Coughing produced the most extraordinary effect, for while the sound side contracted the 
paralysed side bulged or was blown out. This gave a most curious sensation to the hand laid 
upon the side. 

The diaphragm moved ax^parently equally on the two sides, and an X-ray examination made 
the next day seemed to confirm this. 

With Dr Laiigdon Brown's assistance an ap^iaratus was arranged with two tambours and by 
this means synchronous tracings of the movements of the two sides were obtained, tiius giving 
a graphic representation of what was seen and felt. 

Tracing’ x shows the curves obtained with 'the tambours placed just outside the iiipx>lo on 
the two sides. 

The upper beipg that from the right or paralysed side, the lower from the left or sound side. 

The middle part {c) shows the efl'ect of coughing ; on each side of this part the curves are 
those of ordinary breathing. 

The vertical lines a and h indicate the points on the two tracings which correspond. 

On ordinary breathing the following peculiarities are observed on the x)aralysed side. 

1. The respiratory excursion, both inspiratory and expiratory, is much diminished, i,c., the 
height of the wave is reduced. 

2. The character of the wave is altered. 

{a) It is much rounder, i,e., it has a round instead of a x)oiuted top. 

\b) It is delayed — fof the rise may not begin till that on the sound side is f to ^ complete. 

(c) It is also shorter, so that the post-expiratory pause, which hardly exists on the sound 
side, is very obvious. 

On volmvtary breathing, the differences are of the same kind but exaggerated. 

On coughing (e), the curves move in opposite directions, for while on the sound side after 
somewhat exag^rated inspiration the chest contracts, on the pare^lysed side instead of 
contracting it is distended by the cough, and the more powerful the cough, the 
greater the distension or bulging. * 

Tracing 2 was taken 2 inches above the level of the umbilicus in either hypochondrium, and 
surprised us by showing clearly that although the diaphragm appeared to the eye and hand to 
.be moving equally on the two sides it was not doing so really, but distinctly less on the 
.paralvsed side. 

The waves were, however, synchronous, and their character and time the same on the two sides. 

’ This case, so far as voluntary breathing is concerned, agrees with Hughlings 
Jackson’s statements, but in respect of ordinary breathing is in opposition, for the 
movements are then less and n 9 t greater on the paralysed side. 

' *The effect of coughing was very remarkable, and has not, 1 believe, been 
previously described and demonstrated. > . 
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Tlie change in the ekape of the paralyeed tide is also, I think, new. 

The great flattening which was so obvious has been referred to. The cjrto- 
meter tracing showed som'ething more^ for with the flattening from back to front 
was associated a widening from side to side, the difference in the transverse 
measurement of the two sides being more than an inch. Bight side* 6f inches, 
left side 5^ inches. 



From this we may conclude that the rounded shape of the normal chest is 
largely due to the action of the intercostal muscles, and that when thoy are 
paralysed the side falls in. Probably the actual shape would have varied with 
the position occupied when the tracing was taken, but tbe patient was not 
well enough to admit of the experiment. The tracing given was taken with 
the patient lying on the back. 
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57. AFFECTIONS OF THE 
PLEURA. 

INTRODUCTORY. 

The pleura is a thin serous membrane which lines the cavity of the thorax 
and is reflected over the viscera within. It thus forms a sac on each side and 
encloses a cavity — the pleural cavity. 

The interior of this sac is lined with flattened epithelial cells, which give it 
its smooth polished surface. 

Everywhere beneath the connective tissue lies a rich plexus of lymphatics, 
continuous with the lymphatics of the adjacent parts, t.e., with those of the walls 
of the thorax, the mediastinum, the diaphragm and the lung. These lymphatics 
communicate with the interior of the sac by small pores or stomata. 

Though the surfaces which face each other are moist, the cavity contains 
no fluid ; yet it is probable that there is a continuous circulation of lymph 
through the cavity, the fluid being removed as rapidly as it enters. This is 
effected by the respiratory movements, which, by means of the stomata and 
of the valves in^he large lymphatics, act like a pump, and thus keep the pleural 
cavity dry, i.e,, empty of fluid. 


INTRA PLEURAL TENSION. 

Under normal conditions the lungs within the chest are in a constant state of tension. 
They are on the stretch and tend to contract by virtue of their own elasticity. Thus the two 
layers of the fleura, which in health are in close contact, are subject to a constant strain which 
tends to pull them apart. 

This is called the intra-pleural tension. It is fur all practical purposes equal in amount to 
the eliistic contractility of the lung, but opposite in direction, ana thus the elastic tension of 
the lung is positive but the pleural tension negative. 

M'hether, under normal conditions where the two layers of the pleura are in close ax>position, 
there is a force existing between them (viz., that of a cohesion, ^s I suggested some years ago) 




which balances the clastic contractility of the lung or not, is a question which admits of dis- 
; cussion. A priori it is not improbable, and I have shown by experiment that it is possible. 
Hoivover this may be, as soon as the two lay cm of the pleura are separated, cohesion, if it 

existed as an active force 



Fig. 143. 


when they were in close 
apposition, becomes elimin- 
ated, and the lungs tepd to 
collapse. 

The factors which com- 
bine to produce the intra- 
pleural tension are, first and 
foremost, the elasticity of the 
lungs ; secondly, the resist- 
ance of the chest walls. 

Those two factors, though 
varying considerably no doimt 
in different . individuals, or 
even' in the same individual 
under diilcrent conditions, are 
constant in any given indi- 
vidual under the ordinaiy 
conditions, and arc much the 
same after death as during 
life. 

Besides these there is a 
third factor, but it is one 
which is cojistantly varying, 
viz., the movements of re- 
spiration ; for it is evident 
that on deep inspiration the 
lungs are more on the stretch 
and the pleural tension there- 
fore greater, while on expira- 
tion the lungs are less on the 
sti-etch and the intra-pleural 
tension therefore smaller. 


Lympliatics of the pleura of tlie rabbit Surface view of the ^ If the air were stationary 

lung, showing tlic superficial network. (From Klein’s in the air- tubes, as it is after 

Lymphatics, vol. ii. pi. ii. fig. 7.) Cf. figs, on pp. 7 and 8. death, the pressure in them 

would be that of the atmos- 

There is an interesting sj>ecimen in the museum of bt. phero ; but the movements 

Bartholomew’s Hospital (No. 1678a), in which the sub- of the air in and out, during 

pleural lymphatics of the lung are Infiltrated with cancer, inspiration and expiratioii 

so that the surface of the lung, over a considerable area, respectively, cause slight 
is covered with a inesliwork of distended lymphatic vessels. variations in pressure. Thus 
The specimen was* taken from the body of a patient who Landois and Stirling state 

died of cancer of the breast, but there were no metastatic that during inspiration the 

growths in the lung. pressure in the lungs falls by 

a millimetre of mercuiy, i.e., 

1 an inch of water, and during expiration rises by 1, 2 or 3 millimetres of mdreury, te,, i to li 
inches of water. Thus the- respiratory oscillation dui^g ordinary respiration would be from ij 

' to 2 inches of water. 

The condition of the tubes, i.e., whether there be obstruction in them or not, is very 
important to bear in mind in determining either the elasticity of the lung or the pressure 
within the pleura ; for wherever there is any obstruction in them the elasticity of the lung will 
pro Uvnio prevented from coming into play and the true results be not obtained. 

If the forces of respiration be eliminated, as after death, then under the normal conditions 
the intra-pleural tension must be a negative quality, i.e., less than the atmospheric pressure, and 
less by as much as is represented by &e contractility of the lung& 

During respiration also, so long as the breathing is quiet, t.s., not forced or violent, the 
intra-pleural tension must still be, both on inspiration and expiration, a negative quantity ; 
for, assuming the value of the elasticity of the lung to be that which Bonders estimated, viz., 6 
to 7 millimeties of mercury, and that the respiratory oscillations are, as stated above, from 1 to 

2 or 8 millimetres of mercuiy, there remain still 8 or 4 millimetres of mercury below which the 

. teiiHinii will not fall. 
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Where the respirations are forced, that is to say, where inspiration is deep, or expiration 
excessive, the conditions will vary considerably. With deep inspiration it must, however, 
always be negative, and the larger in amount the deeper the inspiration is. 

With forced expiration, as in straining, coughing or vomiting, the pressure may be raised 
even to the extent of 3 or 4 inches of mercury 75 to 100 millimetres), but so long as the 
two layers of the pleura are in close contact with the chest wall, this excessive pressure is 
supported by the chest walls and does not fall directlv on the ))leura. On the other hand, 
uiioer pathological conditions, where the two layers of the pleura are separated, any changes of 
pressure of the air within the lung are at once transmitted to tlie contents of the pleura ; but 
the effect varies greatly, according as the contents of the pleura are practically incompressible, 
as in the Case of lluid, or easily compressible, as in the case of air. 


The methods by which the intra-pleural tension has been estimated in health are two : 

1. By means of a trocar introduced into the pleura through the chest walls. 

2. By means of a tube fastened into the trachea, the pleural cavity being then opened by an 

incision through the chest walls, first on the one side and then on the other. 

. In either case the reading is made upon a mercury- or water-manometer connected with the 
trocar or the tracheal tube respectively. 

In the second method, as the elastic tension in the lung is equal in amount to the tension 
in the pleura, but opposite in direction, the sign must bo changed. Thus the positive) readings 
showing the tension of the lung become negative readings in respect of the tension in the pleura. 

For man both these methods of investigation are available after death, but the former only 
during life or under pathological conditions. 

Intra-pleural tension is sometimes spoken of as intra-pleural pressure, and under pathological 
conditions the pressure is sometimes positive and sometimes negative. A certain amount of 
confusion is thus introduced both in thought and in expression. 

This confusion will be removed if it be remembered that the records are expressed in 
manometer readings ; thus, if the column of liquid in the manometer tube on connecting it with 
the pleura remains stationary, the reading will bo zero, although in reality, of course, the actual 
pressure within the pleura is that of the atmosphere, and being equal to that within the air 
tubes might bo called one ; but as this is the zero point upon the manometer, it is more con- 
veniently called “ zero.” 

One, two, throe, etc., millimetres of mercuiy or inches of water would mean one, two, or three 
above or below the atmos])heric pressure, as the case may be, and would bo indicated by its 
appropriate sign of “ plus ” or “ ipinus.” 

The readings are given in different investigations, sometimes in millimetres of mercury, 
sometimes in millimetres or inches of water.' It is more convenient to use water, because the 
variations are greater, and therefore more obvious, and in the experiments which 1 have to 
record I have measured it in inches ; but the conversion is easily made from one scale to the 
other ; thus one millimetre of mercury is approximately equal to half an inch or 12^ millimetres 
of water, and one inch of water is equal to 25 mOlimetres of water. 

The intra-pleural tension as estimated by Donders was equal to 7 or 8 millimetres of mercury, 
and this is the value usually given in text books. 

PerTs experiments, conducted according to the second method, give a somewhat lower value, 
about 6 millimetres of mercuiy {Deutsches Archiv /. klin. Med,, 1869, vi. 1-5). 

As Perl’s experiments are the most interesting and important from my point of view, 
it seems to me desirable to give a short account of the results obtained by him, but in doing this 
1 shall add various comments of my own. 

Perl’s experiments were conducted with a view to determine the pressure relations within the 
thorax in different diseases. 

They were conduotSd in the following way : — 

A tube was fixed air-tight into the trachea, connected with a manometer ; the right pleura 
was then laid freely open and the pi'essure read ; after that the left ])leura was laid open, and 
the pressure read again. 

The observations were made upon the dead body. 

1. Where the lun^ are healthy the opening of one side of the chest goes a long way to 
satisfy the elasticity of both lungs, as the following figures show : — 


Pressure on opening the right side, 

i» »» »» 

Total pressure (right + left), 


29 

49 

39 

32 

11 

5 

9 

7 

40 

54 

48 

' 39 


This is. very interesting, as it explains what we often observe in pneumothorax, viz., that the 
symptoms are the more severe the more healthy the patient has hitj^erto been ; for if we take 
* ihe total elasticity in the adult man, aocordipg to these experiments, to be on the average 50, 
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the opening of the right side diminishes this elasticity by 40, leaving only 10 for the other * 
and therefore the respiratory capacity of such an individum would be i^uced by the opening of 
one side to the extent of four-fifths — a difference which is not met with to the same amount 
where the lung is diseased. 

2. Where the pleura is adherent the lungs are held back, and the recoil is thus prevented 
more or less, and sometimes entirely. 

If the pleura be universally adherent, the contractility of that lung (or of both, if both be 
affected in the same way) will be entirely abolished ; for even if the elasticity be retained (and it 
seems to be retained sometimes), it will be prevented from acting. The degree to which the 
elasticity of the lung will be impaired depends upon the extent of the adhesions, and upon the 
secondary changes which they have produced in the lung tissue itself. 

Where the pleura is partially adherent, the opening of the remaining portion of the pleura on 
the one side does not prince the same marked effect ui>on the total elasticity of the lung as in 
the case of healthy persons. 

If one pleural cavity be completely obliterated, the adhesions being universal, and the side be 
greatly contracted, the elasticity of the lung on the opposite side may be greatly, reduced ; but, 
on the other hand, if the lung has undergone compensatory develoi>ment, the elasticity may 
not only be not r^uced, but may be actually increasecl. This is a veiy interesting and 
important observation, because it shows that the condition which is often described as 
** compensatory emphysema ” is really a com{)ensatory hypertrophy, as indeed there are the 
best clinical grounds for believing. 

Thus, in a case of the kind, on the right side, where the pleura was completely adherent, the 
elasticity of that lung was reduced to 12 ; whilst on the opposite side (the left), where the 
pleura was free, although there was some slight chronic tul^rcular change in the ai)ex, the 
elasticity of the lung was 57. 



The contractility of the lung is in all probability not purely elastic, that is to say, it does not 
depend solely upon the elastic tissues in the lung, but probably also upon the muscular tissue 
with which the lung is so richly provided. Indeed, we may in this respect compare the lungs 
with the arteries and speak of ** pulmonary tone ” as we do of ** arterial tone,” and connect the 
tone in the lungs, as wo do in the arteries, with the condition of the muscles, and possibly of 
the nerves. 


If there be such a thin^, therefore, as pulmonary tone, we might expect it to vary, as the 
tone of the vessels does, with the conditions of general health or of locaf disease, and there are 
some among PerTs observations which go far to prove this’ contention. Thus, without any 
local disease, the elasticity of the lungs was found gjmtly reduced in several cases of typhoid, in 
a case of severe hoemorrhage after ovariotomy, and in cases of delirium tremens, erysipelas, and 
pho^horus misoning. 

l^e condition would then be brought into close clinical association with that of acute 
tympanites, and, like it, would be a neuro-j)araWtic phenomenon, and of grave si^ficance. 
For my own part, I believe there are good clinical grounds for believing that there is a neuro- 
paralytic condition of the lungs, strictly analogous with that condition of the abdomen called 
tympanites. 

The two conditions might, of course, theoretically be associated, but when the abdomen is 
distended from any cause, whether it be from gas, eirasion, or tumour, the displacement of the 
diaphragm upwards is so great that the tympanitic percussion obtained over the lungs may be 
due to mechanical rather than physiolomcal or pathological causes. 

Where the lunra are diseased, the other non-discased parts may yield tympanitic resonance 
on percussion.. This is a condition with which we have been long familiar under the name of 
Skc^aic resonance. There are several conditions under which this phenomenon ap^rs. The 
commonest and easiest to explain is that in which it is associated Vith an effusion into 
the pleura. In this case, as the fluid forme, the tung collapses and floats on its surface, and 
over this collapsed lung tympanitic percussion note is obtained. Its occuiTence has been 
rightly refen'ed to the relaxation of the lung tissue, and properly compared with the percussion 
note which is obtained over the lung remove from the b(my. 

Again, conditions of complementaiy emphysema, where one part of the lung is collapsed and 
the other proportionately distended, may give rise to similar hyper-resonance. 

But besides these there is, 1 believe, a third condition, and this requires a different explana 
tion. 

Nothing is much commoner with pneumonia than to find the parts of the lung, above or in 
firont of the affected x>ortion yielding a highly tympanitic note, yet the pneumonic portions of 
the lung are certainly not collapsed or smiuler than they should be, nor are they much larger ; 
ao neither of the explanations given is adequate, for where the hyper-resonance is obtained the 
lung is not collapsed on' the one hand nor over-distended on the other. This condition, it 
appears to me, can only be explained on the assumption of a loss of lung-tonus, of neuro- 
paralytic origin, dependetft: on nutritive di8turba.nye. This view, is supported by some of Perl's j 
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observations ; for example, there are several cases of pneumonia and some of embolism and 
gangrene, and in all of them the elasticity of the lung was vciy greatly roduced. 

Acute miliary tuberculosis provides, perhaps, a still more striking instance of this condition, 
for the hyper-resonant or tympanitic note on pei-cussion may be almost the only physical sign of 
disease yielded by the lung, and there can be little risk of error in assuming that the nutrition 
of the l^ng is profoundly affected in this disease. 

In acute bronchitis, again, both in the child and in the adult, this nutritive disturbance 
in the lung probably explains in great part the tympanitic ])ercussion obtained ; but proof is 
more difficult in these cases because of tne other conditions which may take their share in pro- 
ducing it, viz., the collapse of some parts of the lungs and the complementaiy emphysema of 
othoi's. 

In estimating the intra-pleural tension and the elasticity of the lung, the condition of the 
abdomen cannot be disregarded. During life there is the respiratory action of the abdominal 
muscles to reckon with, and after death we have to considei- the effects of rigor mortis 
in them. 

It is possible that the elasticity of the lung diminishes after death, but there are no 
direct observations which prove this, though it may be that this is the explanation of the 
difference as between Perl and Dondeis in their estimate of the average value of the elasticity 
of the lung. 

Under pathological conditions the two layers of the pleura may bo separated either by air or 
by fluid, and these present each of them its own peculiarities ; thus fluid has weight, but it is 
jiractically incompressible ; while air is compressible, but its weight may be disregarded. With 
fluid, therefore, the height of the column of fluid above the point of the trocar would affect the 
manometer reading, while with air the position of the puncture is indillerent. 

With air the difficulties of the problem are in many respects less, and it will be well to begin 
with that condition first 

X. INTRA-PLEURAL PRESSURE IN PNEUMOTHORAX.-The air may have 

gained access to the pleura cither from without through the chest walls, or from within from the 
lung or some other air-containing viscus. 

I. Where there is an opening through the chest walls, — (a) A punctured wound, such as is 
made by a stab with a penknife, where the lung is injured as well as the external walls, we need 
not consider, for in this , case, though the lung is wounded, air does not make its way in most 
cases into the pleura, but crosses the pleura and reaches the subcutaneous tissue. The explana- 
tion of this is very difficult, but need not be considered hero. 

(5) Where the opening through the chest walls is a largo one, say at least as largo as the 
section of the trachea, the air will pass freely in and out during respiration without let or 
hindrance as easily as it does through the trachea. In this case the pressure on the two sides 
of the lung, viz., that in the trachea and that in the pleura, will be equal always thi-oughout 
all phases of respiration. Then the elasticity of the lung is free to come into play and the lung 
collapses. 

No doubt, as Donders said, the elasticity of the lung itself is able in time to produce com- 
plete collapse, but that this is not the result during life, daily observation demonstrates in cases 
in which the pleura is laid open by operation. In many of these cases whore the opening is free, 
the lung, instead of being found completely collapsed, as might be expected, is on the contrary 
found distended to a certain point, and reaching, it may be, within an inch or so of the walls of 
the thorax ; or if it htib been collapsed, as for instance by an empyema, as soon as this has been 
evacuated the lung often rapidly expands so as to occupy the position just indicated. 

Although it is true, when the respiratoiy movement are absent, as they are in the dead body, 
that the atmospheric jiressure being equal on the two sides, the elasticity of the lung will lead to 
its complete collapse, this is not true while the respiratory movements are acting, for the air does 
experience some obstruction in the air-tubes, both on entrance and on exit ; thus the pressure of 
the air in the air-tubes during inspiration is about half a millimetre of mercury inch of water) 
below that of the atmosphere ; while on expiration it is as much as 2 to 3 millimetres of mercuiy 
(1 to inches of water) above it, and these difleronces are still greater if the respirations are 
violent and forced. 

Under these circumstances it is clear that the lungs would only collapse until the pressure 
within them was equal to 2 or 3 millimetres of memury, and that they would then cease to con- 
tract any more. If the lungs can be completely expanded under a pi-essure of 6 millimetres of 
mercury, they could certainly be not less than half expanded at any rate under a pressure of 8 
millimetres. What the exact relative volume of the lung might be actually under a pressure of 
8 millimetres of mercury there are no observations to show. 
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When the expirations are forced, as in coughing, straining, or vomiting, the expiratory pres- 
sure becomes much higher than 3 millimetres of mercury, and the lung may then, if the external 
opening be free, be forced out again into actual contact with the chest walls, or even made to 
protrude through the opening in the side. 

Actual protrusion of the lung during coughing in these circumstances, however, rarely occui's, 
but the movements of the lung may be seen to bo very free. 

(c) Where the external opening is not large enough to allow the air to jiass freely out during 
expiration, the excess of air which cannot escai)e is compressed, and the pressure rises above that 
of the atmosphere ; the lung is in consequence squeezed, and is more and more compressed until 
it becomes completely collapsed. The condition is then much the same as that in which the air 
has gained access to the pleura from the lung. 

II. IVJwre the opening the pleura is from wUhin. — Theoretically there might be a con- 
dition in which the opening into the lung was large enough to permit the air to pass freely in 
and out on respiration without obstruction. This, however, as a matter of fact, hardly ever 
occurs. Air practicall^r always enters the pleural cavity more easily on inspiration than it finds 
exit from it during expiration. 

The result is, as in the former case, that the lung becomes compressed during expiration, 
and the more rapidly so, the greater the difference between the pressures of inspiration and 
expiration. 

The division of pneumothorax into open, closed, and valvular thus becomes of little value 
from the present point of view, for all pneumothorax is at first more or less valvular, i.e,, the 
air enters more easily during inspiration than it finds exit during cx])iration, and when the lung 
is completely collapsed, the pneumothorax practically becomes closed, whether the aperture be 
sealed permanently or not. 

In pneumothorax the pressure conditions dining inspiration and expiration require to be 
considered separately. 

1, The inspiratory pressure,— pneumothorax has occurred, air will continue to enter 
on inspiration until the pressure within the pleura is equal to that of the atmosphere ; as soon 
as this ])oiiit is reached, no more air can enter, consequently with a simple pneumothorax the 
inspiratory pressure cannot exceed that of the atmosphere, r.e., the reading on the manometer 
will be zero. 

This is subject to one condition. In the early stages of pneumothorax the respirations are 
excessive, and air will enter the pleura until the pleural pressure is equal to that of the atmos- 
phere oil deep inspiration. When after a time the urgent dyspnoea has passed ott‘, so that 
inspiration is not so deep, the {irossure may be above that of the atmosjihere to the extent of . 
the difference between deep inspiration and ordinary inspiration ; probably to a great extent 
this relieves itself in time by tlie absorption of a sufficient amount of the air to remove tlie 
difference. 

If the inspiratory pressure be ])ermanently above that of the atmosphere, that is to say, is 
positive, there is required some other factor to cause the rise, and this, as a matter of fact, we find 
to be the development of effusion, so that, speaking generally, a positive pressure in pneumo^ 
thorcue during inspircUion indicates ihs presence of fluid, 

2. The expiratory pressure. — Except in the theoretical and rare conditions in which there 
is no obstruction to the exit of air from the pleural cavity during expiration, the expiratory 
pressure in pneumothorax will always be positive in the early stages. 

In these cases the heart and mediastinum are found displaced to their maximum and the 
lung is completely collapsed. 

The colIai>se of the lung, though cajiable of bein^ brought about in time by its own 
elasticity, is always in chief part due to the compression exercised by ^he rise of cx juratory 
pressure. % 

In the same way the displacement of the mediastinum, though capable of being brought 
about by the clastic traction of the opposite lung alone, is assisted by the raised expiratory 
pressure and caused to develop more rapidly or to be moro extreme. 

The resjnratory oscillation, — The respiratory oscillation is the difference between the pressure 
on insjuration and the pressure on expiration, and this presents also some interesting points for 
consideration. 

If the movements were violent the respiratory oscillations would, it might bethought, be 
oousiderable ; but as a rule this is not so, for on the affected side the chest is in the position 
of maximum inajuratory distension, so that no further expansion on ins])iration is possible ; 

' while on the opj)osite side, owing to the displacement of the heai’t and mediastinum, the 
elasticity of the sound lung is reduced, so that the respiratory excumion^ is diminished, the 
result hieing that even with considerable dyspneea the respiratory oscillation is not only not 
raised above the normal, but ina^ be oonsioerably below it. It is, indeed, upon the defective 
respiratory excursion of th^two sides that much of ^e dyspnoea depends. 
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Yet thei'e are cases in wliich extensive respiiutory' oscillations are seen, and it is important 
to consider the inter|)retation which may be given of them. 

The number of cases of pneumothorax in which I have estimated the prassure in the pleura 
is 11. In several of these paracentesis was performed more than once and the prassure 
determined, so that I have returns of the pressure in 20 paracenteses. In most of them 
I am able to record the inspiratory pressure, the cxpii’atory pi-essiire, and the dilference between 
them, I.C., the respiratory oscillation. 

In two cases the inspiratory pressure was that of the atmosphere, the manometer 
reading stood at zero at the time of the Operation. In both tliese cases huid was prosent as well 
as air, and from this it is evident that, as the fluid formed, the air must have been absorbed, 
since the opening in the lung in both cases was closed. 

In another case the inspiratory pressure, after having bi^en in the first two paracenteses 
positive, in the last two fell to zero, and in this case the change in pressure was due to the 
opening in the lung having become patent and being of considerable siz('. 

In all the other cases the inspiratory pressure was jiositive, and fluid was present as well 
as air — sometimes pus, sometimes serum. Although, as I have already stated, the insjuratoiy 

E ressure in the early stages of piieimiotliorax may be positive to some ('xtent, it nan never be 
igh ; and practically wo may conclude that when the iiispiratoiy jiressure is much raised, 
fluid is present at well as air in the pleura. This was at any rate the fact in the instiiuces 
recorded. 

The range of pressures in the diflerent cases is considerable — thus the inspiratory pressure 
varied from 0 to 9 inches, the actual pressures being 0^, 1, 1.^, 2^, 4, 4^, 5, (5.^, (j\*, (i^, 7, 8:J, 9 ; 
the expiratory pntssure varied from 0 to 18^, the respiratory oseillation from 0 to (>g. 

The amount of fluid removed is no indication of the amount of fluid present, for the effusion 
lies in the diaphragm as it were in a saucer, and unless the point of the trocar be carefully 
manipulated, so as to be beneath the level of the fluid, air will escape, the pressure fall, and no 
fluid be removed unless suction be used. 

Suction, and especially the use of the aspirator, is in all ca.sos of pneumothorax risky ; for 
where the liole is patent, it is useless oxceot for the purposes of removing fluiil, and then the 
trocar must be carefully manipulated ; ana if the opening be closed, suction is very likely to 
tear it open afresh. 

The aspirator, therefore, is a dangerous instniment in pneumothorax, and should be 
rarely employed. 

The ordinary syphonage apparatus, if ijrojierly manipulated, is all that is renuired and is 
devoid of risk. 

It is not to be wondered at that the inspiratoiy pressure rises, when fluid forms, in pnoiimo- 
thorax, but it is sui'{)rising tliat the pressure is not much higher than it is. The highest 
pressure that I have to reeoni is 7 inches of water ; and a pressure as higli, or even higher, 
is met with in simple serous etfusioiis. 

It follows, therefore, that when fluid fonns in pneumothorax a large amount of the air 
present must be absorbed as the fluid forms. 

That the absorption of air from the pleural cavity is very rapid wo know from experiments 
on animals, and also from observations made in cases of accident and operat ion in man. 

There are cases of pneumothorax even in man, in whicli, in spite of tlie presence of fluid, 
the inspiratoiy pressure is not above that of the atmosphere, as in the two ca.ses mentioned. 

There are two conditions under which the pressure may rise rapidly in an oidinary 
pneumothorax : 

(a) Where the effusion is poured out rapidly ; the fluid must then be serous in character, 
so that time enough has not been given for the air to ho sufficiently alisorbed. 

(6) Whore the lu^ or pleura is so far affected that the absorption of air does not take place 
as readily as it should. This no doubt is the fact in most cases of pneumothorax ; and 
I think we shall not be going too far if, in cases of ])iieumotliorax of long duration, 
we accept the existence of a high iutra-pleural pressure as an indication of somewhat 
extensive disease of both lung and pleura. 

Ill two cases the pressure- was determined at the end of the paracentesis, as well as at the 
commencement of it. In the one case no suction was employed and the pressure fell to that of 
the atmosnliei’e, the manometer registering zero. In another case some suction was used, and 
at the end of the operation the pressure registered - 9 inches of water. ^ In another case the 
pressure, which on the first two jiaracenteses hod been positive, in the third and fourth proved 
to be zero. The aspirator was then used, nothing but air was removed, and as this had no 
effect upon the pressure it was evident that the air passed freely into the pleura from the lung ; 
in other words, that the opening was patent. This proved to be the case on the 
autopsy. 

Further comment will be most usefully made in connection with the description of each 
case. 
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Table of the Cases of Pneumothorax with Effusion. 


No. of 
case. 

Sex. 

Age. 

Side. 

I.Pr. 

E. Pr. 

B. O. 

Amount of 
fluid reinoved. 

1 Remarks. 

1 

M. 

31 

R. 

0 

0 

0 

- oz. 

80, turbid 

11 weeks’ duration ; ultimately 








serum 

recovered. 

2 

M. 

31 

L. 

0 

14 

14 

11, pus 

3 weeks* duration ; marked 






])hthisis. . 





0 

8 

8 

10 

Great dys])T)(£a ; 2nd paracen- 









tesis 7 weeks after the first ; 
ultimate incision necrosis 
of 6 inches of rib ; death 
from exhaustion. 

3 

M. 

30 

L. 

14 

24 

1 

Pub 

3 weeks’ duration ; at end of 





• 


operation ; Pr. = - 9 ; ul- 
timately side discharged ; 











incision ; death. 

4 

M. 

24 

L. 

H 

— 



34, pus 

3 weeks’ duration. 






— 

— 

41, pus 

14 days later. 





7 

00 

14 

Alifch 

3 days later ; .free opening 







formed in lung ; incision 
subsequently ; death. 



5 

iM. 

22 

R. 


13i 

6fi 

41, sero-pus 3 moiitbs* duration. 





64 

8 

14 • 

22, scro- 

3 weeks later ; ultimate re- 







pus 

covery. 

6 

AI. 

21 

R. 

1 • 

5 

4 

28! Sero-pus 

5 weeks* duration. 





4 

24 

■ . 

36 

17 days later ; subsequent in- 







eision ; death fj'om haemo- 
ptysis, P.M. Kuptuied pul- 
monary aneurysm. 



7 

M. 

24 

L. 

4 

5 

1 

22, serum 

3 days’ duration ; recovery. 

8 

M. 

;i5 

L. 

61 

7 

i 

6, pus .. 

Many mouths’ duration. At 


! 

i .1 

1 1 

1 

1 

1 

1 





end of operation I. Pr. =0, 
R.O. 2. Was pointing «t 
time ; thcrefvre pohdintf at 
jnieuvwthorax jnay have low 




! 

i 





• 

or even zero pressure. In- 
teresting case to compare 
W'ith empyema. 

9 

F. 

23 

L. 

2i 

9 


Several, 

3 days’ duration. Muclidysp- 







pus 

mca at time of operation. 








At end of operation luO. = 1,. 
dyspncea passed off. 






H 

5 

h 

— 

3 days later, owing to little 

i 




\ 

* 

* 


fluid being obtained, suction 
enkployed up to - 36 inches 
of w^ater, but only 6 oz. 
more fluid obtained. . *. TjUtig 











bound down. Incision. Death 









from shock iin mediately on 

j 





* 



incision. No p.m. • 


M. 

46 

— 

9. 

9 

0 ’ 

74 

10 days’ duration. 

: 

i 



1 



Serum 

16 days later, on deep Inspir. 


! 

j 







Pr. = - 1 ; on cough Exp. 
Pr. =7. • Ultimately ])unc- 
turc suppurated, though fluid 
was serous. I’atient lived 









12 months, .and died of 









phthisis. 

11 

M. ; 

22 

L. 

5 


3i 

36, serum 

A few days. 


j 



1 

6 

5 

A few 

9 days later. 


1 

1 


1 

1 

0 

0 

0 

i 

0 

h 

40, pus 

Opening had become patent. 

On deam large patent opening 







• 

found in lung. 
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i. INTRA PLEURAL PRESSURE IN SEROUS EFFUSION.— In health the 

pleural cavity contains no fluid, and we often speak of it as dry ; yet this is inaccurate, for there is 
in all probability a constant circulation of fluid into the pleura and out of it, the fluid being 
efibsea by the blood-vessels and carried away by the lymphatics. The mechanism by which 
this is performed has been described as the lymphatic pump. It consists of the lymphatic vessels 
with their stomata and valves, and is worked by the respiratory movements. The course of 
the circulation in the lung is from the pleural surface (the periphery, that is to say) towards 
the root of the lung, as has been determined by exiieriment, and there is a similar circulation 
from the pleural surface through the diaphragm and through the chest walls. 

There are two ways, therefore, in which fluid may accumulate in the pleura ; either it may 
be poured out into the pleura in larger quantities than the pump can remove, or the amount of 
fluid poured out may not be above the normal, but the pump bo defective. 

In the case qf pleural inflarpmation both these processes firobablv come into play ; the 
amount of transudation is considerable, and the stomata and smaller lymphatics are often 
plugged by a deposit of fibrin. Thus in inflammatory cases the fluid may accumulate with 
very great rapidity and soon reach a large amount. 

In a case of dropsy of the pleura consequent, for instance, on heart disease, the explanation 
is probably also mechanical. Exudation under these conditions takes jiloce from the blood- 
vessels into the lymiihatics of the lung, which become water-logged or choked, and thus unable 
to carry off the fluid from the pleural cavity, so that it accumulates in it. 

With dropsy, however, the development of fluid is much slower and the amount as a rule 
much less. 

When fluid collects in the pleura it falls by its weight to the lowest part, and although the 
tension in the whole pleural cavity Will be diminished in proportion to the amount of fluid 
present, still the effect upon the different parts of the lung will bo different ; thus the lowest 
Tiarts will suffer most and become collapsed, aa wo know they do, while the upper parts of the 
lung remain distended ; but the tension in the upper part of the pleural cavity is lower than 
it otherwise would be, as is shown by Calvert’s observations (St, BarthoL JIosp, Bep,<, 1892, 
p. 131). . ■ 

This diminished tone in the lung or tonsion- in the pleura explains the hypor-resonaiit note 
which is obtained in those x>arts of the lung which are floating upon the fluid. 

In determining the intra-pleural pressure in cases of fluid effusion, something will depend 
upon the seat of puncture, as Calvert also has shown, for if the’ mouth of the trocar bo 1, 2, or 3 
inches respectively below the level of the fluid, there will be the pressure of a column of fluid of 
this height to allow for. ' 

If, for example, the in tra- pleural tension be equivalent to 3 inches of water, and tlic amount of 
fluid exuded into the pleura be sufficient to reduce tliis 3 inches negative ^iressure to 2 inches nega- 
tive pressure, it follows that if the mouth of the trocar be 2 inches below tlie level of the fluid, 
a positive pressure of '2 inches will have to be added to the negative pressure in the rc.st of the 
pleura, which will reduce the pressure-reading to zero ; or if the height of the fluid be 3 inches 
instead of 2, will convert the pressure at the {loinlrof punctiire to a positive pressure of 1 inch. 

In most of my cases I have taken as far as possible the same relative position in the chest for 
puncture, viz., the middle of the axilla, as the patient is lying upon the back ; the results are 
therefore more or less conip|irable with one another ; but although 1 have endeavoured to make 
some allowance for these con.sideration8, the readings in pleural effusions have not anything like 
the same value as those in ])neumothorax. 

i have determined the pressure in 27 cases of serous effusion, some of which were tapped more 
than once, so that 1 have 31 pressure-records to found tlicse observations upon. 

In the table on the following page I have arranged the cases in order according to the size 
of the effusion. 
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Table of Twenty-seven Cases of Serous £Jfu8to?i, 


No. of 

Sex. 

Age. 

Side. 

Amount of fluid 

Pres- 

Resp. 

Remarks. 

case. 

removed. 

sure. 

osc. 






oz. 




1 

M. 

46 

R. 

139 


0 

At end of operation Pr. = - 9^ ; 








resp. osc. = ^ ; spontaneous 
coagulation in fluid. 

2 

M. 

41 

— 

130 

18 

4 

to 


3 

M. 

32 

L. 

112 

-1 

3 






After 6 days 70 

-1 

1 






,, „ 7a 

+n 

1 


4 

M. 

39 

L. 

106 

8 

H 

After paraoontesis fluid rapidly 







disap}>cared ; Pr. after first 
‘ paracentesis =- 1. 






19 

5 

n 


5 

M. 

35 

L. 

98 

4 

1 


() 

M. 

39 

— 

85 

6 

i 

• Fluid apparently formed in 5 








days. 

7 

M. 

51 

R. 

77 

5 

2 

Blood-stained fluid. 

8 

Cf. 

Case 

3 

72 

3i 

1 


9 

xM. 

42 

L. 

72 

n 

1 


10 

Cf. 

Case 

3 

70 

-1 

1 


11 

xVL 

22 

L. 

68 

84 




12 

M. 

33 

R. 

62 

0 

U 

On second p.aracentesis Pr. =0 ; 








resp. osc. — 8 (from -H 4 to - 4); 
a few ounces of pus. 

13 

M. 

54 

L. 

60 

0 

0 

Died shortly aftttr of acute 








phthisis. 

14 

M. 

63 

R. 

55 

4 

2 


15 

F. 

25 

R. 

52 

84 

1 

Sp. gr. of fluid 1040 ; sponta-. 








neous coagulation. 

16 

M. 

34 

R. 

50 

n 

— 


17 

F. 

29 

L. 

47 

2 

H: 


18 

M. 

83 

L. 

45 

11 

H 


i 19 

F. 

46 

L. 

46 

11 


Fluid blood-stained. 

20 

M. 

23 

L. 

40 

0 


lOf) ounces removed previously. 






' 


but pressure not taken. 





20 

3 



21 

F. 

— ■ 

— 

40 

. H 



22 







34 

0 

2 

Sudden d&tli. Pleurisy secon- 

23 

F. 

1 53 

L. 

30 

4 

4 





i 



dary to sarcoma of vertobree. 

24 

Cf. 

Case 

19 

20 

3 


25 

Cf. 

Case 

4 

19 

5 

14 






Amount nut 








Hpecitled. 




26 

F. 

34 

__ 

Very large 

1 



27 

M. 

26 

L. 

Large 

8 

— 


28 

M. 



L. 

Moderate 

0 

2 . 


29 

M, 

62 

L. 

Large 

114 

— 

At end of operation Pr. = -P 3. 

30 

M. 

46 

L. 

SmaU 

0 


Castexpectorationsubsequently 








from trachea. Death. 

31 

F. 

19 


Moderate 

-4 

t. 

4 

. 
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Comments on the cases in the table.— A j^lance at this table will show that the pressures 
vary j'reatly and irregularly, and that theni is no definite relation between the size of the elTusion 
and the amount of pressure ; for there arc among the cases instances of large effusions with low or 
even negative pressures, and of small eifu.slons with higli pressures. 


1. Thus a larcre effusion was found : 

With negative pressure in- 

Amount 

Pressure. 

Case 3 

112 

- 1 

A few days later 

70 

- 1 

With low pressure — 

>, 26 

large 

1 

.. 1 

139 

2i 

With high pressure — 

Case 2 

130 

18 

„ 4 

106 

8 

,, 5 

98 

4 

„ 6 

85 

6 

„ 27 

large 

8 

,, 29 ... 

large 

Hi 

2. In the same way with moderate effusions the pressure may be negative, zero, moderate, 

high. 

With negative pressure — 

Case 10 

70 

-1 

With zero pressure — 

,, 12 ... '. . . *** 

62 

0 

„ 13 

60 

0 

„ 28 ... 

moderate 

0 

With high pressure — 

„ 7 

77 

5 

„ 11 

68 

8i 

15 

52 

8.i 

., H 

55 

4 

3. Small effusions in the same way : 

With zero pressure — 

Case 20 

40 

0 

22 

34 

0 

With low pressure — 

23 

30 

... 4 

.. 21 

40 

H 

With high pressure — 

,, 18 ... ... ... 

45 

11 

„ 19 ... 

46 

11 

24 ... ... ... 

20 

3 

,, 25 ... ... 

19 

5 


If we look at these cases again from the point of view of pressure, we find : 

1. A neg^ative pi^ssure — 

With large effusion in — 

Case 3 ... ... ... 112 ... ... -1 

With moderate effusions in — 

„ 10 ... ... ... 70 ... ... -1 

,, 31 ... ... ... moderate ... ... -4 

2. A zero pressure — 

With moderate effusions in — 

Case 12 ... ... ... 62 ... ... 0 

„ 13 ... ... ... 60 ... ... 0 

„ 28 ... ... ... moderate ... ... 0 

,, 30 ... ... ... small ... ... 0 

With small effusions in — 

. „ 20 ... ... ... 40 

,, 22 ... 34 

VOL, II. 


44 


0 

0 



670 


DISEASES OF THE 

ORGANS OF 


Very high pressures — 



With larije effusions in — 

Amount. 

Pressure. 

Case 2 

130 

18 

M 

large 

m 

4 

With moderate eflusions in 

106 

8 

11 

68 

8^ 

„ 15 

With small effusions in — 

52 

H 

18 

45 

11 

„ 19 

46 

11 


It might be thought that this irregularity could be explained by the ditret*ent stages in which 
the inflam matoiy eflusions were at the time of investigation ; for instance, that where the 
inflammation was active, the pressure miglit be high ; wliere the inflammation was subsiding, 
the pressure might be low ; and that wlien the fluid was being absorbed, the pressure might 
even become negative. 

Case 6 might, perhaps, bear this interpretation, for the fluid in this case was accumulating 
with very great rapidity, and within four or five days from the very commencement of the 
illness, 85 ounces of fluid were removed from the ])leiira ; the i)ressure in that case was + 6 ; 
but this theory is not supported by many other cases, and I am afraid the whole matter is by no 
moans so simple as this would make it. 

Two cases present a special interest because the paracentesis was repeated, and the pressure 
determined on subsequent occasions. Case 3 is an instance of the kind. On the first paracen- 
tesis 112 ounces were removed, and the pressure was — 1. Six days later 70 ounces more were 
removed, and the jircssure was - 1 again. Six days later still, 72 ounces were removed, and 
then the pressure was + 3^. 

Case 19 is another instance of the kind. On the first paracentesis 100 ounces were i-tmioved, 
and the pressure was not determined. On the second, 40 ounces were removed, and the pressure 
was zero. On the third, 20 ounces were removed, and the pressure was +3. 

It is tempting to suppose that by the third paiucentesis in each of these cases the fluid had 
become encapsulated, the pleura being adherent elsewhere, and that this might account for the 
curiously sudden rise in pressure which occurred in both cases. 

In three cases the pressure was determined at the end of the operation as well as at the 
commencement of it. In Case 1, where 139 ounces were rt^moved, the pressure at first was 
while at the end of the operation it was - 9^. In Case 4 the ])rossure at the commencement of 
the operation was 8, and at the end* of the operation - 1 ; and in Case 29, where the pressure 
was 11^ at the commencement, it still remained +3 at the end. 


The Respiratory Oscillation. — The respiratory oscillation is, as already stated, in health 
about 1 to ij inches of water, and in 16 of the cases recorded the respiratory oscillation was 
of about this amount. 

It was reduced to zero, that is, there was no respiratory oscillation at all in 3 cases : Case 
1 with 139 ounces of fluid ; Case 12 with 62 ounces of fluid ; and Case 13 with 60 ounces of 
fluid. 

It was also below 1 incli in 9 cases. On the other hand, it was increased only in 1, viz., 
Case 3, in which with 112 ounces of fluid and a negative pressure, - 1, there was a respiratory 
oscillation of 3 inches. 

The respiratory oseillation,, thei:eforc, is generally reduced in serous elfusions, and may be 
completely absent. 

Inasmuch as the action of the lymphatic pump depends upon tlie respiratory movements, 
of whicli the respiratory oscillation is the index* it is evident that where the respimtory oscilla- 
tion is absent the mechauisiii for the removal of fluid must bo defective. 

Where, with a large ellusiuii iat the time of introducing the trocar, the rospfratory oscillations 
are seen to be al)sent, they frequently return after the fluid has been removea, and may oven be 
above the normal. Even the partial removal of the fluid, i,e,^ the removal of a part of it and 
not the whole, may cause the res[)iratory oscillations to return. This explains what is frequently 
observjid and is dilficult otherwise to understand, viz., that the removal of a small quantity of 
fluid not infrequently leads to the rapid spontaneous disappearance of the rest ; the interpreta- 
tion is that the lymphatic pump has been started to work again. • 


Oflier points wdiich these tables show are that pressures have no relation to age, for the cases 
range from the young to the old ; nor to sex ; nor to the side affected ; nor is the pressure any 
hel}) in prognosis, for nearly all the cases in this list recovered with the exception of three, one 
of which died of rapidly advancing phthisis, the second of cancer, and the third with sarcoma 
of the vertebrae. ‘ 
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These observations have a beariiij? also upon the mechanism of the displacement of the heart 
and mediastinum in pleuritic effusiun, for they show that displacement docs not necessarily 
depend in any way upon pressure, for the maximum displacement may be found with a zero 
prc.ssurc or even with a negative pressure on the affected side. 

We may conclude that the intra-ploural pressure in serous effusions is not as simple as it 
might a priori be thouglit to be ; that it depends u])oii many factors, which am difficult to 
allow for, and that tlie wliole subject requires further investigation. 

3. INTRA-PLEURAL PRESSURE IN EMPYEMA. — I have ten observations of 
the ])resanrc in empyema. They sJiow that the question of in tra- pleural pre.ssuro in empyema is 
much simpler than in the case of serous effusion, and completely in accord with what we .should 
expect from our knowledge of suppuration in other parts. 

We know that in other places the formation of ]ms is attended with consiilerable tension-— • 
in other words, that it goes ou under considerable pressure. It is only in the very chronic, • 
so called cold ab.sce.sses that the tension is low; but even then tlio pressure is probably con- 
siderably above that of the atmosphere. 


No. of 
f,ase. 

Sex. 

Age. 

Amount 

removed. 

Pres- 

siirt\ 

Resj). 

oscr. 

Remarks. 




oz. 




1 

M. 

31 

91 

16 

0 





00 

10 

0 

Subsequently expectorated pus. Developed 







pneumothorax and died with phtliisis. 


M. 

5 

(i 

4 

0 

After whooping-cough. 

3 

K. 

19 

2 

3 

. 4 


4 

.M. 

28 

: I'U ! 


- 


! f> 

M. 

29 

20 

3 

1 


6 

M. 

; 

10 

8 



7 

M. 

26 

15 

8 

0 

On su]>sequeiit paracentH.si.s 16 ounces 







removed twice ; incision and recovery. 

8 

K 

; 

15 

5 

^ 1 

On sub.seipiont ])aracontesis 6 ounces and 



i 



i 

1 ounce removed; cure, by paracentesis 






1 

only. 

9 

: M. 

i 

i 35 

1 

6 

7 

•i 

' 


It will be seen that among my observations in all cases the pressure is considerably increased. 
The lowest of the series is 3, and the highest 1(5. 

The highest pressure is found, as it happens, w'ith the largest efliision, for in this case 91 
ounces w’ere removed with a pressure of 1(5, and ou a subsequent paracentesis 56 oiinees were* 
removed with a presiwre of 1 0. 

There is, however, no necessary relation between the size, of the elfu.sion and the height of 
the pressure ; for if small ompyernata are localised, as they freijuently arcs, the pressure may be 
very high, tlioiigh the amount of jms contained in them bo very small. 

There is one interesting case, wliich bears upon tliis, among the observations in serous 
effusion, where a serous effusion of some size was tapj)ed, but the pressure not raised. 

On the third paracentesis the pressure was found to bo -i- 3, hut the effusion then w^as no 
longer serous but purulent, the conclusion being that the serous elfusion had been followeil by a 
small local empyema. This was inci.sed and the patient recovered. 

The Respiratory Oscillation in empyema also is interesting ; in all cases it was reduced, and 
in many of them absolutely disappeared. In four cases it was zero, in one J, in two »*nd only 
in two instances did it a])])roach 1. 

The two points, therefore, in reference to the pressures in empyema are, first, that it is always 
positive, and sometimes considerably raised ; and secondly, that the respiratory oscillation is 
^iractically absent. 
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68. CLASSIFICATION OF THE AFFECTIONS 
OF THE PLEURA. 

The connective tissue of the pleura is continuous with the connective tissue 
of the adjacent parts, just as the lymphatics are. As a consequence of this 
the pleura is very liable to become involved in any disease which exists in 
its neighbourhood, so that a very large number of the affections of the 
pleura are secondary, and not primitive, t.e., not of primary origin in the 
pleura itself. 

The pleura may be compared with a joint, for its most important function is to render the 
movements of tlie lung free and easy during the ex(>ansion and contraction of the chest in 
respiration ; and as in a joint, so in the pleura, there are three very important groups of 
affections. First those in which the joint is obliterated by adhesions ; secondly, those in which 
the serous sac contains fluid ; and thirdly, those in which the serous membrane itself is 
infiltrated and thickened. 

“Pleurisy” is the general term given to all affections of the pleura, irre- 
spective of their nature and cause, and “ pleuritic ” is the adjective used in the 
same general sense; thus we speak of “pleurisy with adhesion,” or “pleuritic 
adhesion ” ; of “ pleurisy with effusion,” or “ pleuritic effusion and of “pleurisy 
with thickening,” or. “ pleuritic thickening.” 

Many pleurisies are the result of inflammation arising either in the pleura 
itself, or in the adjacent tissues. 

The term “ pleuritis ” is used to indicate pleurisies of inflammatory origin, 
and the terms “ acute ” or “ chronic ” are added according as the inflammation 
is of recent origin and attended with acute syniptoms, or not. Most of the 
acute aflTections of the pleura are inflammatory in origin. Many of the chronic 
affections of the pleura, however, are either the result of inflammation long past 
or are not of inflammatory origin at all. 

Oi pleurif is acuta there are two main forms, According as effusion is present 
or not, namely, pleuritis sicca ” and ^'pleuritis exudativaJ* 

What is called pleuritis chromca^* though sometimes an inflammation of 
chronic course, z.e., slowly progressive and of long standing, is in most cases a 
permanent pathological condition left by past inflammation, and then cannot 
. be distinguished from similar conditions of other than inflammatory origin ; so 
that this group is better described by the term “ chronic pleurisy.” 

Of chronic pleurisy^ again, there ar^ three varieties — first, that associated 
with thickening of the pleura — ^'‘indurative pleurisy'* ; secondly, that leading to 
adhesi n — symphysis pleurm** ; thirdly, that associated with effusion, for example, 
“ hydrotivorax*' 

■$ 

Pleurisies may be classified also in other ways ; first, according to the nature of 
the effusion present, and thus wo speak of “ serous** ^'seroffbrinous," “ haemorrhagic ** 
and ^‘purulent** pleurisy, the latter being also called ^*empyema’*; secondly, according 
to its cause^ and so we speak of “ tubercular^** “ traumatic f rheumatic** syphilitic^** 
“ metapneumonic ” pleurisy and others ; thirdly, according to its loccdisationy t.c., 
•^whether the pleurisy be general or localised, and so we have the varieties “ basic,** 
^^diaphragmatic,** interlobar,** ^Hocjtilated,** **encysted,** ^^areolar,** etc.; lastly, there 
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.are one or two affections of the pleura which do not conveniently fit into any classi- 
fication at all, such as hydatid^^^ cancer^' and pneumothorax*' 

It is evident that these various classifications . cut into one another ; that 
some are etiological, some pathological or anatomical, and some clinical. In 
practice the classification that is most convenient and useful is that which is 
clinical, and which follows closely the steps we take in making our diagnosis of 
a case. ' 

At the bedside, given a case of pleurisy, the diagnosis usually proceeds in the 
following way. We endeavour to ascertain — 

1. What the pathological condition is, i.e^^ whether there is effusion, adhesion, 

or thickening? • 

2. If tliere be effusion, what its nature is ? and lastly 

3. What is the cause ? 

Affections of the pleura, whatever their cause may be, result in four prime 
morbid changes in the pleura. 

1. The surfaces lose their polish and become rough, so that they do not move 
smoothly upon each other. Of this the characteristic physical sign is friction, 
and the characteristic symptom pain. 

2. The surfaces become adherent to one another, thus causing some con- 
traction and defective movement in the region affected. 

3. The pleura becomes thickened. Besides some impairment of resonance on 
percussion, this leads to diminution of the voice- and breath-sounds. 

4. Fluid collects in the pleural sac. 

Physical examination usually determines without difficulty which set of 
changes is present. Assuming that we have a case of pleurisy to deal with, if 
there bo no dulness on percussion it is clear that the pleurisy must be dry, and 
this opinion will be confirmed by the presence of friction ; if the region be 
impaired or dull on percussion, the case will be one of pleuritic thickening or 
pleuritic effusion , in cither case, as a general rule, the vocal vibrations, vocal 
resonance, and breath -sounds will be diminished or absent, and the more marked 
the diminution and the greater tlie dulness, the greater the probability of 
effusion. If a large quantity of fluid be present, besides the general signs of fluid 
there will be evidence of the displacement of organs. 

The nature of the effmion cannot be determined with certainty by physical 
examination alone, though its probable nature may be guessed from the general 
symptoms. Certainty can be arrived at, in most cases, only after some of the 
fluid has been removed with the needle by an exploratory puncture. 

The cause of the disease during life, in any given case, can only be determined 
by careful consideration of the general condition of the patient, the previous 
.history of the case, and the cour.se the disease runs. 


CLINICAL CLASSIFICATION. 

A. The first great clinical group is formed by the acute inflammatory 
pleurisies, pleuritis acuta, of which there are three main forms, 

1. Pleuritis sicca. 

2. Pleuritis exudativa sero-fibrinosa. 

3. Pleuritis exudativa purulenta, ^.e., Enfpyema. 
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B. Of the pleurisies not obviously inflammatory most are chronic, 

or at any* rate are not associated with acute symptoms. These again fall into 
three groups. 

1. Those with effusion ; (dropsical, hjemorrhagic or chylous). 

a. Hydrothorax. ‘ 

b. Haemorrhagic pleurisy, and haemothorax. 

c. Chylous pleurisy (Chylothorax). 

2. Those with obliteration of the cavity. 

• Symphysis Pleurae. ’ 

As most of these cases are regarded as the result of chronic or past inflamma- 
tion, they are often described under the name of pleuritis chronica. 

3. Those in which, with or without obliteration of the cavity, there is much 

thickening of the pleura. 

Pleuritic Thickening. 

C. Besides these there are some special forms of pleurisy which call for 
consideration because of their importance. 

a. In respect of muse ; 

Tubercular, 

M etapneumoniCy 
Rheumatic, 

Syphilitic, etc. 

b. In respect of localisation ; 

Diaphragmatic, 

Apex, 

Double, etc. 

The series of the affections of the pleura will be completea by the 
addition of — 


New Growths, 

Syphilis, 

Actinomycosis, 

Hydatid, 

Pneumpthorax. 

It is under these various headings that the diseases of the pleura will 
be dealt with. 
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59. THE ACUTE INFLAMMATORY 
PLEURISIES. 

GENERAL PATHOLOGY. — There are three forms of acute inflam- 
matory pleurisy — pleuritis sicca, pleuritis sero-librinosa, and empyema. 

Whatever may be the diflerenco in etiology, t.e., in the cause of the disease, 
the anatomical changes produced in the pleura in these three forms are much 
the same. They differ infp:r se rather in degree than in kind. 

T hey ar c of three kinds : 

l^flUMns of the serous membrane itself, viz., hypenemia and infiltration of 
tissue, with nutritive changes in the epithelial cells, 
exudation upon the surface of the membrane. 

Pr^Kifusten into the cavity, which may be serous, sero-fibrinous, haunorrhagic, 
or purulent ; the different forms being in some degree a measure of the 
different intensity of the inflammation, and to some extent also sugges- 
tive of the cause. 

1. Lesions of the serosa. 

The surface has lost its transparency and polish ; it looks dull and cloudy, 
and is roughened and granular instead of smooth. 

The colour is pink, or redder than normal^ and arborescent groups of distended 
vessels are often visible. There may also be extravasations of blood 
into the substance of the membrane, either small and punctate, or larger 
and ecchymotic. 

The substance of the membrane itself is also slightly thickened. 

Microscopical examination shows that the epithelial cells arc swollen and 
desquamating, and that active proliferation of cells is taking place, especi- 
ally round the stomata. 

The whole tissue is swollen, oedematous, and infiltrated with cells, especially 
near the surface, where the active proliferation taking place produces the small 
rough granulations referred to. 

These granulations consist of embryonic cells with red and white blood cells, 
and they often contain newly-formed capillaries. 

The granulating surface is often de.scrihed as “new membrane,” to distinguish 
it from the “false membrane,” which is merely plastic exudation upon the 
surface. 

It is the new membrane which becomes organised, and leads to thickening 
or to adhesion, while the pseudo-membranes probably do not undergo organisa- 
tion at all. • 

The stomata are often filled with plugs of fihrine, which may extend some 
distance into the lymphatics with which the stomata corrimiinicate. The deeper 
lymphatics also are stuffed with white cells, and tliis infiltration may extend some 
distance into the tissues beneath the inflamed pleura. 

2. Plastic Exudation. 

This fornis the false membrane lying on the surface of the pleura, or the 
shreds which float loose in the cavity when fluid is present. They arc dull, 
opaque, grey, . or, if thick, yellow in colour. Their consistency is usually 
gelatinous, like wliite of egg, but they may he firmer, like blood clots, though in 
any case easily torn. They are composed of layers of fihrine, enclosing in their 
meshes white and red blood cells and altered epithelial cells. 
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The exudation may form a smooth membrane of some thickness, even up to 
1 cm., i,e., two-fifths of an inch, and of considerable extent. The surface is 
more frequently reticulated rather than smooth, the result of the movements of 
the pleural surfaces upon each other. When fluid is present, the exudation may 
take the form of long shreds, extending from one side of the pleura to the other, 
or of filameiits attaciied at one side only, or portions may become detached and 
float free in the fluid, or sink as a sediment to the lowest part. 



Section of an acutely inflamed pleura, a, parietal pleura ; 6, pul- 
inonaiy pleura, much increased in thickness, infiltrated with 
cells, and containing numerous irregularly dilated blood- 
vessels (c) ; </, space between the parietal and imlmonary 
pleuroe, filled with exudation (<?) in irregular spaces. Sonte of 
the mesh work is becoming organised into fibrous tissue (/) ; 

( 7 , vesicles of the lung ; those nearest to the pleura contain 
small cells (A), i.e.^ arc in a condition of early inflammation. 

Their walls are also infiltrated and thickened. 

As already stated, these false membranes or plastic exudations do not become 
organised. 

When there is no effusion, the changes just described are well named ‘‘plastic 
pleurisy” or “pleuritis sicca.” 

3. Effusion. . * r 

The effusions are of three kinds : — 

(1) Serous or s^ro-flbrinous, t.e., s/brum containing more or less of fibrine. 

(2) Haemorrhagic, e.e., mixed with more or less of blood. 

(3) Purulent. 

Empyema differs in so many important respects from other forms of effusion, 
that it will be better to defer entirely what has to be said about its path- 
ology until later. 

The inflammatory forms of haemorrhagic efiusion again differ only from the 
sero-fibrinous in the larger proportion of blood which they contain, so that they 
may be regarded, as far as the pathology goes, as differing only in degree and 
not in kind. 
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Characters of serous and serofibrinous effusion . — The fluid is usually quite 
clear and almost perfectly transparent, of a pale lemon or sherry colour, and 
without smell. 

Sometimes it is a little turbid, like whey or water from a milky jug, owing 
to the admixture of a small number of white cells or pus cells. It may contain 
a* few flakes of plastic exudation. 

Sometimes it is rosy or pink, and occasionally it may be even dark or porter 
coloured. This is the result of the presence of blood. Some red blood cells are 
present iii every serous or sero-fibrinous effusion, but they do not give a colour to 
the fluid till they exceed 4000 or 6000 in the cm. 

The dark colour is due to a considerable admixture of blood, and to the fact 
that the^^ood has been present some time in the fluid, and has undergone the 
usual decoUi position colour-changes. 

The specific gravity varies from 1012 to 1022, but usually it approaches 
rather the lower limit. It is stated that the higher the specific grsivity the more 
favourable is the prognosis. 

Thus Lemoine says that it is favourable if the specific gravity bo above 1019, and unfavour- 
able if it be below 101 5 ; this, however, is not my experience. 

The effusion contains about 57 to 70 parts of solid substances in the 1000, 
i.e.f with 943 to 930 parts of water. 



Water. 

Albumen. 

Fibrine. 

Salts. 

Organic Substances. 

Total .solids 

Simon, ^ . 
Mehu,2 , 

. 947 

. 943-930 

31 

10-15 

1 

rarely above 1 

19 

7-10 

12 

63 

50-60 


The inflammatory effusions, as compared with the dropsical, are of higher specific gravity, 
and are richer in proteids and in fibrine, and approach more nearly to the constitution of lymph 
than of serum.'* 

Inflammatory. Dro}>sical. 

Specific gravity, .... 1021 1014 

Total protcid per cent. , . . . 4 *.^>9 1*77 

Fibrine per cent., .... 0 047 0*0086 

Cytology. — In the non-in flammatory or dropsical effusions there are but few 
cells of any kind, and then for the most part endothelial, separate or in flakes. 

In the inflammatory forms the cells are more numerous. 

In tubercular effusions the cells are almost exclusively of the small mono- 
nuclear form; there may be a few large mononuclear and a few isolated endo- 
thelial cells. Polynuclear cells may be found in the early days, but they 
rapidly decrease it> number, and after 10 to 14 days may be completely absent. 

In septic effusions the cells are almost entirely of the polymorphonuclear 
form, especially in streptococcal cases. The small mononuclear are few and 
endothelial cells scanty. 

Red cells are most abundant in the pneumococcal cases. 

From these facts the conclusion is arrived at that an effusion containing 
more than half small mononuclear cells is probably of tubercular origin. 

The number of eosinophile cells varies greatly. Where it is large it seems 
to be of favourable prognostic value, and in tubercular cases to indicate that the 
infection is of a mild attenuated form. 

^ Beitr. Phys. Ckem.^ v. 117. Arch, gen. ^ 1872. 

• Halliburton, Lancet^ July 28, 1890. 

< Buuting, Johns Hopkins Iloap, Bull,, July 1903. 
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When withdrawn, the fluid may coagulate spontaneously. 

Tliis is not the rule, but rather the exception; and I believe it is an indica- 
tion of uiiusually acute iiiflaminatory mischief, and of a probably tubercular 
origin; so that, although the fluid may rapidly disappear and the pleurisy 
recover, the patient may soon prove to be the victim of tubercle, which may 
develop and progress very actively. 

Among the organio substances sometimes found are urea, uric acid, occasionally sugar in 
diabetic cases, and bilivordin in jaundice, (.llycogeii also and cliolcstcrin, and oilier fatly sub- 
stances, occiisiorially occur, but these, I believe, only in long-standing cases. Tlie presence of 
these substances is interesting, but of no practical importance. 

Eftnsions may form with very great rapidity; thus they may become con- 
siderable'. in five to thirty hours after experimental irritation of the pleura in 
animals, and similar cases of rtij^id effusion are not at all uncommon in man. 

THE EFFECT OF PLEURISY UPON THE ADJACENT 

ORGANS. — Pleurisy, whatever its origin may bo, is likely to lead to changes 
in the organs adjacent, (1) as the result of the direct extension of the inflamma- 
tion from the pleura to those organs, or (2) as the result of compression if a 
large cfliision forms. 

Of these organs, of coiirse, the most important arc the lungs ; but the effect 
upon the diaphragm, intercostal muscles, pericardium, and mediastinum has 
also to be considered. 

1. The spreading of Inflammation from the Pleura to the Lung 
Tissue. 

The close connection of the connective tissue and lymphatic system of the 
pleura and subpleural tissue with that of the lungs, and the course of tlie lym- 
phatic circulation from the pleura to the root of the lung, make it probable that 
the effect of inflammation would extend to the subjacent parts of the lung. 
Accordingly, in acute pleurisy we find the lymphatics of the lung infiltrated with 
cells, and containing an excess of lymphatic fluid. In some cases even the 
vesicles themselves may become involved, and superficial pneumonia be produced. 
If this docs not resolve completely when the pleurisy subsides, development of 
connective tissue may occur, and so chronic superficial pneumonia be produced, 
which may extend some distance into the lung. This is the chronic pleurogenic 
pneumonia of Charcot, 

This change is more likely to be met with when the lung ha'^ been long 
collapsed by effusion, and the pulmonary pleura has become thickened. In 
these cases the pleural thickening follows especially the interlobar septa and 
the (jojirse trabcculte of the lung, although the finer trabeculsB may also be 
involved. 

2. The consequences of Effusion— 

1. Upon the lung of the affected sitJleV—ks effusion forms, the lung contracts 
by virtue of its own elasticity, thus driving the air out of itself ; and when a large 
effusion has formed, the whole lung may pass into a condition of collapse (atelec- 
tasis), which may be so complete that the lung may look like foetal lung and 
sink in water. Even when so completely collapsed as this, the lung may still be 
capable of re-ex [)aiision as soon as the fluid is removed, and it may not even have 
lost its elasticity, or at any rate not entirely; sometimes this is the case even 
after the lung lias been collapsed for a long period, even for many months. In 
many cases, however, where the lung has been long collapsed, it becomes incap- 
able of re-expansion, owing to the t^onnective tissue changes which have taken in 
the pleura covering it, and in' the trabeculie of the lung itself. 
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Carnififfd Lung. — AVhen the effusion is very large and the pressure consider- 
able, the blood may be driven out of the lung as well as the air. To this condi- 
tion the name carnijied lung has been given to distinguish it from a collapsed 
lung, in which the air only has been driven out. 

A carnified lung is of a slaty-gray colour, and not pink or red as a collapsed 
lung is ; but no doubt many of the cjiriiified lungs have also a good d»'al of con- 
nective tissue change in them as well. 

When the elliision is not great, the resulting changes in the lung are local, 
so that only the parts imniediately adjacent to the elliision are eollap.sed, while 
the rest is not only not collapsed at all, but may be in a condition of h^’per- 
distension, the so-called roniplenientarij emphgaenia. 

This local atoh?ctasis is met with, not with efrusiou only, but wherever the 
cavity of the thorax is encroached upon. Thus it is seen in the neighbourhood 
of an intrathoracic tumour, an aneurysm, or an enlarged hemt, or wlien the 
diaphragm is thrust uj) into the chest by ascites or abdominal tumour. Faggo 
states these facts in the form of a general law, viz., that wliencver any part of 
the lung ceases to be acted on by the respiratory forces, it becomes collapsed, 
and that too even when the tubes are patent. 

2. Upon ilw diaphragm. — When there is much effusion in the pleural cavity, 
the mere weight of the Iluid flattens the diaphragm, and, if the (piantity be largo 
and the intra- thoracic pressure much increased, tlie <liaphragm may be thrust into 
the abdomen, and its iipf)cr surface become concave instead of convex. 

The effect of such distension as this is, first, to paralyse the muscle by stretch- 
ing ; and secondly, if the distension be long continued, to jjroduce an actual 
degeneration and atrophy of the muscular fibres, so that the diaphragm may 
become thin and yellowish in colour, just as the abdominal muscles do in a case 
of chronic ascites. These changes in the diaphragm take their share in f)roducing 
the dyspnoea prestuit in such eases. However, even in such extreme cases, relief 
of the distension may in time be followed by recovery of the muscle. 

When the pleurisy is inflammatory, still more imporUint changes in the 
diaphragm are produced, viz., those which are the constMpienco of the extension of 
inflammation from the })leura to the tissue of the diaphragm itself. 

The diaphragm is but a thin sheet of muscle intersected by connective tissue-strands, 
and lymphatics, and covered on both sides with serous niembrane, the plijura and jieritoneiim 
respectively. 

Inflammation, therefore, will easily .spread not only into the diaphragm, but through it from 
one surface to another ; and so we. often find in association witli diaphnigmatic pleurisy a corre- 
sponding local peritonitis, and t-ice cersd. In acute pleurisy the lymplmties are infiltrated with 
cells, and tlie muscle ^issuc either in a condition <»f iiiflummution or degeneration. If tiio pleurisy 
become chronic, the cliaiiges consequent on it in the diaphragm are likely to become chronic 
also, and an interstitial develojmient of connective tissue to take ])1acc, which subsecpieiitly ' 
shrinks, and in contracting compresses the soft muscle-fibres and leads to their degeneration and 
atrophy. In extreme cases almost every trace mascle tissue may have disappeared and micro- 
scopic examination show nothing hut connective tiasue. 

Such extreme changes in tlie diaphragm are mo.st frequently met with wlien the diaphragm 
has become adherent to the lung, and 1 hen the connective tissue may be half an inch or more in 
thickness. 

These changes are often described as and chronic Vhrr.nitis. The effect which such 

changes must necessarily have upon the function of the. diaphragm is obvious, and in acute dia- 
phmgniatic pleurisy the consequent jihrcnitis is one of tlie chief dangers, 

3. Upon the intercostal musde.< — The effects upon the intercostal muscles are 
the same in kind and prcKluccd in the same way. Thus it is the im[mired nutri- 
tion of the muscles which accounts in great part for the bulging which takes 
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place with effusion. This bulging is most frequent and most marked with purulent 
effusion, but it is occasionally seen in serous effusions, and may even be local, t.e,. 
limited to that part of the side where the inflammation is most intense. 

In chronic pleurisy the connective tissue change involves also the intercostal 
muscles, and assists in producing the immobility and contraction of the side 
which occurs. 

4. U]Mm the Mediastmu7n, — A large effusion causes displacement of the 
mediastinuni and the organs in it, but these more or less mechanical 
results of effusion wdll be dealt with in another place ; here it is nccossar}’^ to 
consider only the results which follow the spreading of inflammation. Thus 
the pericardium may become involved, and it is remarkable, considering the 
close connection that exists between the two structures, that pericarditis is not 
a more common sequel of pleuritis than it really is. Pleurisy seems more 
prone to spread to the mediastinal tissues outside the pericardium, and to the 
correspomling part above the pericardium, beneath the manubrium sternum. 
In tlic former case it may cause median tino- pericarditis, and generally ends 
in undue fixation of the pericardium to the sternum, though if no pericar- 
ditis ensue, the consequence of this may not be evident or important. Jf in 
empyema suppuration spread to this tissue, it may load to a mediastinal abscess, 
but this is fortunately a very rare complication. In the upper part of the 
mediastinum what commonly happens is a fixation of the pleura in the petition 
in which it happens to be at the time, vrith some fibroid thickening of the tissues 
there, but this again commonly leads to no physical signs. If connective tissue 
developed to any great extent in this region, it might surround some of the large 
vessels there and cause obstruction to them. Such a result is a very rare sequel 
of pleurisy. 

I liavo only seen one case, and that a very rcmarkablo> one, nndi'r the care of my colleague, 
Dr. Sainsbury,^ in whicli tlic vena cava superior was coinpleLisly obliterated by fibrous tissue 
which surrounded it, for which no other explanation could be ftmiid than an antecedent 
pleurisy. 

5. Upon the oj^posite lung . — Except where thei-o is a largo effusion, no patho- 
logical changes consequent on pleurisy occur in the opposite lung. 

When, however, the effusion is large, and one lung completely collapsed, the 
opposite lung is also partially collapsed as the result of the displacomeut of the 
mediastinum. It is also congested, because all the blood of the body has to pass 
through this one lung instead of two. The congestion shows itself during life by 
the signs of bronchitis, and after death by general vascular engorgement of the 
lung, most evident in the bronchi and in the lower lobes ; the bronchi presenting 
the lesions of bronchitis and the lower IoIhjs those of hypostatig congestion. 

PATHOLOGICAL RHSULTS. — When the inflammation subsides, the 
fluid may bo absorbed ; the false membrane disintegrate, undergo fatty degene i*a- 
tion, and be also absorbed ; the pleuritic thickening and vegetations subside, 
and ultimately completely disappear. 

Usually, however, the changes in the pleura persist to some extent, so that 
recovery is not complete ; some thickening remains, and the inflammatory tissue 
becomes organised into connective tissue, which undergoes contraction. 

If the pleurisy be limited to the visceral layer, the surface of the lung then 
shows a puckered cicatrix or a thin plate of cartilage-like texture, in which, after 
a time, lime salts may be deposited, and thus a thin calcareous plate be formed. 


1 Lancet, Nov. 30, 1895. 
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Usually the opposed surfaces of the pleura adhere, and the two siirfaces 
thus become firmly united by connective tissue. 

When these adhesions are extensive, and involve a considerable portion of 
the side, they draw the ribs close together, thus diminishing the intercostal 
spaces and depressing the ribs, so that the side is flattened and the intercostal 
spaces retracted, and in consequence the movements greatly diminished, in these 
conditions the intercostal muscles are found wasted, partly as a consecpiencc of 
disuse, and partly because of an atrojdiy produced by the interstitial inflammation. 

The mechanism of the removal of fluid is interesting. 

The fluid may be removed in part, of course, by absorption through the 
blood vessels, but the chief factor in its removal is the pump-like action of the 
respiratory movements and lymphatic valves through the stomata on the surface 
of the lung and diaphragm. Hence it follows, that when the pulmonary 
pleura is covered with a thick membrane, so that the stomata are plugged; or 
when the lungs are partly collapsed, so that the stomata cainiot open; or 
where, owing to extreme distension of the side, the respiratory movements are 
absent, the pump ceases to work, and the fluid can no longer be removed in 
this way. 

The effects of the respiratory movements are shown by the results of para- 
centesis, for it often happens that the removal of but a small amount of fluid 
tends to the rapid di8ap})earance of the rest; the explanation being, that the 
removal even of this small quantity of fluid has enabled the lung to expand 
somewhat, and permitted the respiratory movements of the side to commence 
again. In this way the pump is started to w'ork once more, and slight though 
the efTeot may be at first, it is a constjiiitly-iiKtreasing one, for every small 
amount of fluid removed renders the pump more effective, and so the disappear- 
ance of the fhiid goes on at an ever-increasing rate. When the stomata are 
permanently idugged, or the lymphatics obstructecl by thickening in the 
pleura itself, the action of the pump cau never be restored, and the effusion 
becomes permanent, unless after removal by paracentesis it should not again 
be exuded. 

THE ETIOLOGY OF DRY PLEURISY AND PLEURISY 
WITH SEROUS EFFUSION. — In discussing the etiology of inflam- 
matory affections of the pleura, it is nccessjiry to keep the different forms 
of it distinct from one another. Many of the old statistics are inaccurate, 
because they arc based on the assumption that dry pleurisy, pleurisy with 
serous effusion, and empyem.a are merely ditferoiit stages of the same affection, 
and pcass by easy gradations one into the other. We now know that empyema 
at any rate differif from the other forms, both in cause and course, and should 
therefore be kept clearly distinct. It is of course true that the samo disease, 
for instance tubercle or pneumonia, may produce sometimes a serous and some- 
times a purulent effusion ; but this fact does not prove the identity of the two 
conditions, and must be set against those other facts which prove the difference 
between them. 

Frequency. —In the Registrar-GeneraVs Reports pleurisy appears as the 
fifth ill order of the causes of death among the whole population ; but this 
statement is not very informing, because the different forms of pleurisy are not 
kept sufficiently distinct from one another, and the returns are necessarily 
not always explicit, for the death might be returned as one of pleurisy, and the 
real disease have been tubercle or csCncer, with pleurisy as a complication, and 
vice veiled. 
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Hospital statistics, again, though more satisfactory, are still incomplete, for 
they are based to a great extent upon the in-patients, e.e., upon the more serious 
cases, and though these statistics would give some indication of the frequency 
of the severe cases, they would give no true measure of the real frequency of the . 
diseases in question, or of the relative importance and frequency of severe ,cases 
among them ; for example, probably every case of empyema, which applies at the 
hospital and is recognised, is admitted, as well as all cases of dry pleurisy in 
which the symptoms are severe, and all cases of pleuritic effusion in which the 
quantity of fluid is large ; while a large number of cases of small effusion or of 
dry pleurisy in which the symptoms are not severe would be treated as out- 
patients, and would not come into the statistics at all. 

Bearing in mind these necessary qual ideations, the following statistics, taken 
from the records of St. Bartholomew’s Hospital for ten consecutive years, are of 
interest ; but here, again, it must be remembered, that only those cases arc 
recorded as pleurisy in which the pleurisy is the primary or most important 
affection, and but few, if any, of the cases in which pleurisy occurs as a complica- 
tion in the course of other diseases would enter into these figures. 

In the ten years, 1883 to 1892 inclusive, there were admitted 638 cases of pleurisy, of wliich 
238 were dry pleurisy and tlie remainder, 400, were pleuri.sy with serous effusion. 

Tliis was out of a total number of medical cases of 23,898, yielding a jiereentage of 2*7 as 
reprc.sentiiig the frequency of the di-scase among in- patients. 

Of these, 7 per cent, died, yielding a percentage of 1 out of the total medical deatlis in Ihe 
hos])ital. 

During the same period there were admitted 227 cases of emjiyema, with 60 deaths, yielding 
a percentage of 0*9 of cases admitted, and 1*15 of the total deaths. 

The actual frequency of pleurisy among sick people attending at the hospital 
would be more nearly arrived at if to these figures were added the number of 
cases which presented themselves in the out-patient room, and this appears to 
be about half as many again, i,e.y for every three which were treated as an out- 
patient two were admitted into the hospital. 

I do not know that any conclusion of practical importance can be drawn from 
these or similar figures. 

Mortality. — The general mortality of the two forms of pleurisy together 
among the cases admitted into the hospital is 7 per cent. Nor is there any 
great difference between the mortality of the tw*o forms. If any, it is higher 
somewhat in dry pleurisy, viz., 7*6 per cent, as against 6*3. 

The side affected. — It has been stated that pleurisy is more common on the 
right side than on the left, even in the proportion of 2 or 3 to 1 ; but the large 
statistics collated by Wilson Fox sliow no material difference, for right-sided 
pleurisy was found in 45*7 per cent., left in 49*9 per cent., and double pleurisy 
ill 4*4 per cent. • 

^ly own figures, for a small number ^f cases, yielded the following result ; — 

Of 200 cases, 96 were on the right aide and 104 on the left. 

Age. — Fifty per cent, of all the cases of pleurisy, as the tables show, occur 
between the ages of 20 and 40, at the period, that is to say, at which phthisis 
is most prevalent. This is a fact of some interest in respect of the relation 
in which pleurisy stands to tubercle. 

No age, however, is exempt, and though among the old and the young the 
frequency is smallest, the mortality, as might be expected, is highest. Even 
in the infant* pleurisy is known to occur, and when met with immediately after 
birth, it is probably of septic origin. It has also been recorded in a fmtus whoso 
mother had, shortly before parturition, suffered from an attack of fever. 
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Sex. — Sox is a strongly predisposing factor ; thus pleurisy is fur more common 
in males than in females, even in the proportion of 2 or 3 to 1. 

My own statistics yield about 2^ to 1 — 456 males to 182 females. 

This relation holds throughout life for all age pei*iods, and (jannot, thcrelore, 
be simply referred to the greater exposure of the male sex. It holds even in 
young children, but in infants it is said that the dillerence does not exist, and 
that the sexes are ecpially liable : but in the statistics for infants and children 
the numbers are small and the conclusions vary. 

Season and chill. — The general seasonal curve of pleurisy agrees closely 
with that of pneumonia, for botli affections are most prevalent at the breaks of 
the year, that is, in the spring and late autumn. 


The seasonal distribution is given by Ziemsseii ' as follows : — 


Dec., 


. 222] 


June, 

. 277 


Jan., 


. 387 

28*18 per cent. 

July, 

. 254 

25*74 per cent. 

Feb., 


. 247 J 

Aug., 

. 251 ' 

Mar., 


. 2971 

1 


. 173 ; 


Apr., 


. 293 

► 28*37 per cent. 

1 

Oct., 

. 162 

1 17*71 per cent. 

May, 


. 272 

Nov*., 

. 20.3 ' 


A history of exposure to cold and wet, with coiise<piont chill, is so frecpiently 
given by patients as the cause of their illness, that it cannot ho disregsiidcd as 
an etiological factor, although wo may have no clear conception how it acts. 
Even in diseases of bacterial origin, exposure and chill play uu imi)Oj*tant part 
in determining the attack. And again, after convalescence from acute diseases, 
such as typhoid, scarlet fever, diphtheria or influenza, when pleurisy occurs, it is 
often referred, and apparently correctly, to a chill ; yet in some of these (.*.asos 
the specific organisms have actually been discovered in the j)leura. 1 suppose 
we must conclude that by the chill the vitality of the tissues has been lowered, 
so that they cease to offer their normal resistance, and become an easy prey to 
the s})ecific organisms. 

Exposure, no doubt, explains in jmrt the prevalence of pleurisy among males; 
but, as already stated, the sexual difference liolds throughout the whole of lifci, 
and therefore the greater exposure to winch the male is subject cannot be the 
complete explanation of the sexual difference. 

Extension of inflammation from the parts adjacent. — Jf the adjacent 
inflammation bo suppurative, the secondary inflammation in the pleura will 
probably be suppurative too ; but not necessarily, for the ])leiirisy may ho dry 
and adhesive, or if there be cfl'usion, it may be of serous character. 

I. From the lung; itself — As the result of any inflammation in it, for 
instance, pneumonia, broncho-pneumonia, infarct, abscess, and gangrene. 

(a) Pmumonia. — Some degree of pleurisy never fails when pneumonia reaches 
the surface of the lung. Usually this is a dry pleurisy, and rapidly disappears 
when the pneumonia subsides. Occasionally fluid forms, and as tlie pneumonia 
resolves, becomes the prominent affection. The fluid may be either serous or 
purulent, but the latter much more frecpiently than the former, in the pro])or- 
tion of 3 or 4 to 1. When it is purulent it is often described by the term 
** metapncumonic empyema,” and it will be discussed under this heading later. 

' In either case the pleurisy is probably bacterial in origin. 

During the acute stage of the pneumonia the pneumococcus is commonly 
found in the effusion, but after the crisis the fluid is usually sterile, or at any 
rate the pneumococcus' is very difficult to discover. 

^ JEliolo^ der PUv/r,^ 1889 
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The pneumococcus may produce pleurisy without any obvious pneumonia. 

(h) Broncho-pmumonia. — Broncho-pneumonia is much less frequently a cause 
of pleurisy, unless the broncho-pneumonia be the result of some specific disease, 
like scarlet fever, whooping-cough or diphtheria; but if it be of tubercular 
origin, pleurisy, in one form or the other, is hardly ever absent. 

(c) Ift/arrts. — Extensive infarcts may exist in the lung without any pleurisy 
at all. If they are septic in nature, pleurisy is the rule, and it is usually of the 
suppurative kind. 

The same holds of abscess of the lung or gangrene, or any other septic 
inflammation. 

2. From the chest walls. — Any inflammatory affection of the chest walls is 
liable to spread through them and involve the pleura, although this does not happen 
as commonly as might be anticipated. Thus, pleurisy may follow an abscess of 
the chest walls, caries of the ribs, gumma, as well as new-growths. 

Affections of the breast, again, are not nearly so frcMpiently the cause of pleurisy 
as might be expected, for even very extensive inflammation or abscess may exist 
without the pleura becoming involved at all. So also with new-growths, and it 
is in either case only when the tissues beneath the breast arc involved that the 
inflammation is at all likely to pass through to the pleura. 

In women who are suckling, though in otherwise good health, I have 
occasionally observed pleurisy develop in the region of the breast, and where the 
patients suckle with one breast only, on that side. This may bo referred to a 
chill consequent on the frequent exposure of the breast during suckling, but I 
do not think this a likely explanation, considering the thickness of the covering 
which the suckling breast provides. It is, 1 think, rather to be connected with 
the general activity of the circulation through the breast and through the vessels 
of the chest-w’alls connected with it. 

3. From the parts within the thorax. 

(а) From tlifi jmrieardinm. — Close as the coniicction between the pleura and 
pericardium is, it- is comparatively rare for inflammation of the one to lead to 
inflammation of the other. 

When this occurs, it is much more common for the pleura to become affected 
in consequence of pericarditis than vice versa, 

Pleuro-pcricardial friction is always of interest on account of the difficulties 
of diagnosis, but the inflammation is frequently found to be limited to the pleursi, 
even when that peculiar form of friction has been well marked. 

(б) From the mediastinum, — Inflammation of the mediastinum is compara- 
tively rare, and when it is met with, more frequently follows pleurisy than 
precedes it. 

With new-growth and sometimes with aneurysm in. the mediastinum, pleurisy 
may be associated. It is often of the dry adhesive kind, witH much infiltration 
and thickening. When effusion occurs, it is more often of the nature of dropsy 
rather than of inflammation, and is due td mechanical obstruction to the circula- 
tion through the veins. 

(c) From the diaphragm, — Inflammation of the pleura and of the peri- 
toneum are often consequent the one on the other, owing, in the first place, to 
the thinness of the diaphragm, and secondly, to the close communication through 
the diaphragm between the lymphatics of each cavity. Thus chronic peritonitis 
is often found associated with chronic pleurisy, spreading from the diaphragm 
upwards. With acute peritonitis near the diaphragm, especially if it be of a 
suppurative or septic character, pleurisy is very common. Thus it is likely to 
be associated with subphrenic abscess, with hepatic abscess, with abscess thd 
result of gastric ulcer, or with abscesses which have developed in lower parts 
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of the abdomen and tracked upwards, as for instance abscesses in connection 
with the crecum or vermiform appendix, or even in some cases of psoas abscess. 
In most cases the secondary inihimmatioii of the pleura is, like that of 
the peritoneum, suppurative, but not necessarily so, for it may be adhesive or 
lead to serous effusion. 

(d) From the spine . — Here the two common diseases are caries of the bones 
and nevv-growth, the former leading as a rule to empyema, the latter frecpiontly 
to serous eHusion. ‘ 


Traumatic causes. — Pleurisy may follow a blo\v on the chest, but usually it 
is secondary to some injury done to the cliest walls or lung ; yet the ribs may be 
extensively fractured, and the lung extensively contused, without any pleurisy 
following at all. 

Where the chest walls have been punctured, as by a stab, other causes prob- 
ably come into play, and the pleura will, in all probability, liavc been infected 
at tlie time. If the instrument be clean and no infection occur, the lung 
may be most extensively wounded and even considerable luemorrhage occur, 
either from the lung or into the pleura, without a]iy inflammation. 


Brig^ht’s disease. — With acute BrighVs disease serous effusions are more 
common than purulent, and tlusy are, for the most part, dropsical rather than 
inflammatory, and are generally associated with other signs of gtmeral dropsy. 
The same is true also of amyloid disease. With yranular kidney inflammation 
of the pleura is, I think, more common; it is usually of the tlry variety, but is 
sometimes attended with serous effusion. It does not, I think, occur often, except 
in the later stages of the disease, and is a somewhat grave complication, though 
it does not possess the gravity which acute pericarditis, under these circum- 
stances, docs. 


Dickinson' gives tho following statistics of the frequency of pleurisy and hydrotliorax in 
tubular iicpliritis, granular kidney, and amyloid disease : -- 


Tubular nephritis, . 
Oranular kidney. 
Amyloid disease, 


Number of cases. 

39 

68 

48 


ITydrothoiux. 
27 per cent. 


Ideurisy. 
20 per cent 
10 „ 

10 


With g^OUt, pleurisy is not at all uncommon. Witli chronic gout the 
pleurisy is generally dry, and may stand in close relation to tlie tdironic 
interstitial change in the kidney, with which gout is so often associated. In 
acute gout, dry pleurisy soiiietimes d<ivclops very suddenly and may almost as 
rapidly disappear, *80 that one is tempted to place the pleurisy in tho same 
category as the metastases which occur from one joint to aiiotJier. There are a 
few cases reconled, in which gouty deposits of urate of soda have been found on 
the pleura. I have, myself, seen several instances of acute pleurisy in the course 
of gout, and, so far, I should be inclined to agree with ( larrod’s statement that 
pleurisy is by no means uncommon in gout, although Duckworth’s experience 
does not lead him to the same conclusion. Uric aci(i has been found in pleural 
effusions, but so it has in all other effusions, and I do not know that this is any 
proof of its gouty origin. In some cases of gout, dry pleurisy may attack the 
diaphragm, and cause a violent hiccough or spasmodic cough ; but this is 
fortunately a rare complication. 


VOL. IT. 


' Paihol, and TreoinusM of Albaminuria, 

45 



686 


DISEASES OP THE OKOANS OP RESPIRATION. [SeC. 69, 


Specific diseases. — Pleurisy is by no means an uncommon complication in 
any of the acute specific fevers, excited, I think we may fairly presume, by the 
specific organism of the disease. Indeed, in some cases these organisms have been 
actually demonstrated, as, in the case of pneumonia and typhoid. 

In all diseases which are of a septic character, the inflammation of the pleura 
will in all probability be suppurative, though this does not necessarily follow. 

Rheumatic fever. — A good deal has been written recently abo\it what is 
called “ rheumatic pleurisy.” This is an unfortunate term, for it laeks precision. 
It is often used by writers for cases in which pleurisy is associated with pains 
in the joints, or even in the limbs, without any other evidence that these are 
due to rheumatic fever. The term is also used sometimes to describe cases of 
pleurisy, in which no other cause can be found for the disease, except a chill or 
exposure. Such uses of the term are misleading, and “ rheumatic pleurisy,” if 
the term be used at all, should be restricted to those cases in which there is 
evidence that it is connected with rheumatic fever. As a complication of 
rheumatic fever, pleurisy is by no means common. The collective statistics 
given by (larrod yield a ])erceiitage of only 4 3. It is, for the most part, dry 
and of short duration. Occasionally effusion forms, but it is, without ex- 
ception, serous in character, and runs a simple course. 

A few instances are recorded in which serous effusion in the pleura has 
been the first manifestation of an attack of rheumatic fever, just as is some- 
times seen in the case of an oflusion into the pericardium. 

Of the latter I have seen several iiiatancca, but of pleuritic ellusion, as the initial symptom 
of rheumatic fever, I do not rctiienibev to have seen a single case, unless the following w^as an 
instance of the kin<l. 

A lad of M 3 "curs of age came under observation witli an cHiision on botli sides. Ho had 
had wliat was apparently an attack of rheumatic fever, witli joint )>ains as usual, one month 
previously. His present attack whs recent, and might possibly have been a relapse. At 
any rate bis temperature, which Avas 10*'J on adini.ssion, fell in tbrci* days to normal, just as it 
miglit in rheiiniatic fever. Paracentesis w'as performed on both sides, witli the removal of 6 
ounces of serum Iluid from the right, and 36 ounces from the left ]>lciira, and in the course 
of convalescence he was attacked Avith pericarditis. 

A few rare instances are also recorded, in which a metsistasis appears to have 
taken place from tlio j()int.s to the pleura, and from the pleura elsewhere, just 
as we see occur from joint to joint. Where pleurisy occurs in the course of 
rheumatic fevor, it is generally found on the left side, and is conseci-tive, in the 
great majority of cases, to pericarditis. Still, pleurisy may arise in the course of 
rheumatic fever which cannot be referred to direct extension of inflammation 
from the pericardium. 

Ill (jonorrhmal rheumatism pleurisy is very rare, and is tjiet with generally 
in those cases which, from their obstin^acy and other symptoms, ought rather 
to be called chronic pyaemia. 

Faitout gives a rt'sum^ of tlie subject, but although several instances are given of the associa- 
tion of pleurisy with gonorrhoea, the connection between them is a mattci* of opinion oiily.^ It 
is but rarely that bacteriological observation - lias supported that vieAV. In one case Mazza 
found the gonococcus both by the microscope and by culture in the pleuritic fluid. 

Syphilis. — Cases have been described under the term “syphilitic pleurisy.” 
By this is meant pleurisy due to the organisms of syphilis, not a pleurisy secondary 
to gumma or syphilitic disease of the lungs, or of the walls of the chest. The. 
existence of such a form of pleurisy has not so far been proved, and the mere 
recovery after treatment with aiiti-syphilitic remedies is inconclusive. 

^ Arch. g4n. de Oct. 1895. Mazza, D, med, Woch, 1894, No. 22. 
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The Connection of Pleurisy and Tubercle. 

I liiivo reserved to the last in the discussion of the etiology of dry and 
serous pleurisy that part which is of the most iiiiportance and interest, viz., 
their relation to tubercle. 

This question may be attacked from various sides, viz., 

1. Tim Uiafory of the patient. 

(a) The hereditary antecedents or family history. 

(h) The previous history. 

(c) The subsequent history. 

2. The morhid anatomy. 

3. The Examination of the fluid. 

(a) By the microscope. 

(fj) By cultivation experiments. 

(c) ]3y inoculation experiments. 

4. The results of tuberculin injections. 

1. The history of the patient. — In tuberculosis of the serous 

membranes hereditary taint plays a less important part tliaii in otlicr forms of 

tuberculosis; 

Still Sitlinanii * found a history of inheritance in nearly 25 pm* cent, of Iris (ruses of ploiiral 
olfusioi). 

A/:^ain, in a series of cases examined with reference to this poirrt, 20 per cent, were found to 
have some obvious an tecrodent tubercular lesion, in the glands, or olscrwhen*, W'hile a still laig(fr 
number become tubercular subse(piontly. 

Thus, of 92 cases wliieh required ])aracentosis in the hosj>ital at Dresden, Fitrdler- stattrs that 
17 died of tubercle in the hospital, 8 more subsc(iuently, and (>(> were highly suspected to hi 
tubeuiular : 21 only rtiiriained well at the end of two years. This giviis a percentage of tuber- 
eulosis of 82. Barr’s^ exp<!ri<uiO(^ at Leeds is much the same. Of his ()2 eases, 3 died of tubercle 
in the }iosj>ital, and 18 within live years subsequently, yiiddingapereentage of 35*5. llowditeh * 
has published three sets (»f statistics: the tirst for hm years, yielding a percentage of lU’S ; the 
second, als() for ten years, yiehiing a perccnbige of 17 ; and n third scries yichls a pcrceiitagt.' of 
24 m toto giving an average percentage of 38. 

Tjemoiiio® found that of 28 cases, 5 only were apparently cured, 7 had doubtful signs of 
plitliisis, 1 was tubercular at the time, and 15 Ixicame tubercular later.® 

2 . Morbid anatomy. — Post-mortem cxamiiiatiou freqmuitly reveals the 
existence of tubercle that was not suspected, both in the lungs and in the 
pleura, and so far confirms the conclusions to which the stiitistics just quoted 
point. Mail}' statistics bearing on this point have been given in discussing phtliisis. 
We may conclude that of all cases of pleurisy, at least 50 per cent., and possibly 
75 per cent., arc of tubercular nature. 

3 . The examination of the huid. — The examination of the fluid for the 
bacillus by the nficroscope, as well as by cultivation, is in most cases negative, 
although recently Gravitz, after concentrating the ettusiou by centrifugal action, 
has been successful in both methods. 

Inoculation, however, has been often successful when otiier methods have 
failed. 

Thus, in 20 cases of aj)par(mtly primary sero-Hhrinous pleurisy, 8 proved by inoculuticm to 
be undoubtedly tubercular.’' 

^ Charcot, Train de M4d.^ 978. ' Vidknianns Samml., 1882. 

® BrU. Med, Jour.j 1890, May 10. ^ Mel. Nev^s^ 1889. 

® Bull. d. Hop., 1895, p. 25(5. 

® Kelscli and Vaillard, Arch, de Physiol., 1886, ii. 162, examined 16 fatal cas<^s of acute 
pleurisy, and found tubercle in the pleura in all, and out of 113 clinical cases, 82 ]>cr cent, 
proved to bo tubercular. 

’ Netter, Boc, mM, dea MjdtavJSc, 1891; April 17. 
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At the same time, a negative result does not prove an etFusion to be non- 
tubercular. 

For instuiict^ out of 7 cases of iiiidoiibtcclly tubercular pleurisy, inoculation succe(;d(d only 
in 2. Ill another senes of oxperiinonts, of b apjwireiitly primary cases of plonrilic elfusion, 
inoculation proved it to be tubercular in 2 ; while in 4 cases, which were certainly tubercular, 
inoculation was succossful only in I . 


Cliautlard and Gombault^ examined 20 ca.ses, 10 of which yicld(*d evidence of 
tuboreidosis on inoculation, though microscopically tubercle bacilli had not been 
found. 


Thiie:^ 




10 cases out of 30, 14 out of 20, 

20 being sterile. 0 being steiilc 


liacillus tuberculosis, ... 1 

Streptococcus, ..... 1 

Stapliylococcus albus, ... 3 

Staphylococcus albus and aureus, . 1 

Other cocci, 4 

Pneumococcus, 

Typhoid bacillus, 


3 


(} 

4 

1 


4. The injection of tuberculin in pleuritic effusion. 

Out of 15 cases, 13 gave a well-marked tubercular reaction, that is, 87 per cent., a 
percentage almost as high as that which is yielded as the result of tuberculin injection in patients 
who are notoriously tubercular. 

Finally, Debove and Reynaiilt** have shown the presence of tuberculin in serous effusion by 
its action upon lupus. 

Conclusion. — There is but one conclusion to be drawn from all these 
observations, viz., that tubercle is a much more common cause of dry and serous 
pleuritis than has beoti hitherto supposed. 

With empyema the case is different, for the relation of empyema to tubercle 
is by no means so close. 


, 60 . DRY PLEURISY— PLEURITIS SICCA. 

An acute pleurisy is called dry when the inflammation is unattended with 
the accumulation of fluid in the pleural cavity, and leads to no more than a 
certain amount of plastic exudation. This, in many cases, is not more than 
sufficient to produce some roughening of the surface, and therefore causes no 
alteration in the percussion-note. 

In other cases, the exudation forms jqlly-like layer, which, as a rule, is 
not tliick enough to cause more than slight impairment of the percussion-note, 
but it may occasionally be as much as half an inch in thickness, or niore ; 
then the note will bo dull, and the diagnosis from a local collection of fluid 
not altogether easy. 

Dry pleurisy may be acute or chronic, inflammatory or non4nflammatory. 

Acute dry jileurisy is usually inflammatory, and it is this form which is 
associated with the most acute symptoms. The non-inflammatory dry pleurisies 
are, for the most part, chronic, usually secondary to some chronic disease in the 
neighbourhood, and are often attended with few or Yery indefinite symptoms. 

1 Bull, d. Soc. Jl/efrf., 1886, p. 441. ^ Bull, d. Hop., 1895, 439. 

® Jbil.f 146. Kiugston Fowler, 547. ^ Soc, nUd, des hdpitaux, 1891, July 24. 
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SYMPTOMS AND PHYSICAL SIGNS. — Acu te iiiHjiriini/itory 
pleurisy generally sets in suddenly, with a severe stitch in the side, and some 
fever. 

Pain in the side. — This is the most prominent symptom, and is rarely 
absent. 

The pain is eluiraotcristic, being a sharp sfiic/i, stabbing or cutting in 
character, (iausing an abrujit catch in the breath. 

It is increased on breathing, speaking, or coughing, and sometimes by 
pressure. It is almost always relieved by restraining the movements of the 
side, as by strapping or bandaging. It is usually localised^ limited to the 
parti(;ular part where the lesion exists, and it may therefore be felt in any part 
of the chest. 

^Jlie commonest seat of qmiu in simple dry pleurisy is the mid-axillary 
region in the fiftli or sixth intercostal space ; atul tliis is so, even when 
the pleurisy is not limited to this region but is widely extended, involving, it 
may be, the whole base of the lung. No doubt this is in part to bo explained 
by the fact that tluj movements of the side are freest here. 

The seat of pain is often extremely tender to percussion, and there may 
be so much cutaneous hyperaistliesia that the slightest touch causes exquisite 
pain. 

Sometimes the pain is radiated or referred to other places ; thus in tlie upper 
})art of the cliest it may be referred to the shoulder, clavicle, or sternum ; lower 
down to the groups of cutaneous branches of the intercostal nerves, in the mid- 
axills, near the sternum in front, or the spine behind ; or sometimes it is 
referred to jiarts below the ribs altogether, c./;., to the hypochondri\im and 
epigastrium, or below these levels to the hepatic or umbilical region, to the 
lumbar, region, or even, it is said, as far down as the crista ilei. This is especially 
the case in children, possibly because the abdomen is such a common seat of 
pain in them from othei* causes. In adults it is chiefly when the diaj)hragm is 
involved that the pain is referred to tlie abdomen, but I have met with tliis, 
even with pleurisy fairly high up in the thora.x. AVith ideurisy on one side, the 
pain has been sometiim^s referred to the other, or felt in both. 

Some dry jileurisies are not [)€ainful. In most of these cases the pleurisy 
is chronic ; but pain is sometimes absent, even in acute pleurisy \ especially in 
aged debilitated patients, and in lunatics, or when pleurisy occurs in the course 
of gout and granular kidney. 

The pain is not necessarily worse in neurotic or iiorvons patients. 

The pain is, no doubt, in most instances due to the rubbing of the ])leural 
surfaces on each other during the movements of rcsj)iration, for it may he 
greatly relieveci by controlling the movements of the siilc with a bandage or 
strapping. 

Pain is stated to be often absent when the pulmonary pleura alone is affected, 
and it is certainly most severe when the parietal pleura is involved. 

If the pain be localised, it is due either to the rubbing of the surfaces to- 
gether, or to a local inflammation of the intercosbil tissues, if radiated, it must 
he due to irritation of the intercosttil or other nerves. 

'^rhe pain may disappear if effusion takes place, and return when the efiusion 
is removed, (^liedux pain.) 

In regard of the pain alone, dry pleurisy might be difficult to diagnose from 
rheumatism of the intercostal muscles and from intercostal neuralgia, z.«., 
pleurodynia, but the occurrence of friction would be conclusive. 
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Ffiction. — As pain is the most striking symptom of dry pleurisy, so 
is friction the most characteristic physical sign. It is produced by the rubbing 
together of the two layers of the pleura, and is therefore heard only where the 
pleura is roughened and the movements fairly free, i,e., over the seat of the 
lesion. 

If the movements are greatly restricted, as they often are, the friction may 
not be audible at all until the patient coughs or takes a deep l)reath. 

At first, and in slight cases, it may be sharply localised, but it may travel 
over a wide area as the pleurisy extends, and if fluid form it may disappear at 
the spot where it w^as first heard, but still be audible at the margins. 

Ill acute cases it may be heard within an hour or two of the onset of the 
disease ; it may persist for a long time, for days or even weeks. Sometimes 
it may be easily felt as well as heard, and the patients be even conscious of it 
themselves. 

Attention is usually drawn to the seat of friction by the pain complained 
of, but it may be discovered on auscultation when there is nothing in the 
symptoms or the history to suggest its presence, /.e., dry pleurisy may he latent^ 
as other forms of pleurisy often are. 

It may, of course, be heard in any part of the chest, but the commonest 
place for the friction as for the pain is the lower part of the side in the mid- 
axillary region. 

Friction, in its most characteristic form, is a coarse rubbing to-and-fro, 
double sound, synchronous with respiration, like that produced by rubliing 
two surfaces of dry leather together, and therefore described as the (//*// leather 
creaking. This, however, is not the only form of friction, nor even, perhaps, the 
commonest. In many cases the sound is more crepitant than creaking, so that 
it may not be distinguishable by the ear alone from superficial crepitation in 
the lung. 

AVhen the pleurisy is near to the heart, the friction sounds may be synchron- 
ous with the movements of the heart, and will be difficult to diagnose from 
pericardial friction. It is then called pleiiro-pericardial frirtion. As a rule, 
pleuro-pericardial friction is distinctly modified by respiration. The best way 
to test this is to cause the patient, if possible, to inspire deeply and hold the 
breath ; then, after noting the characters of the friction, to cause the patient 
to expire fully and again hold the breath, and compare the characters of the 
friction in the two phases. 

Other Physical Signs. — The movements of the side are more or less 
restricted because of the pain. This is a reflex phenomenon, and one which 
cannot be intentionally imitated. I have even seen one-half of the diaphragm 
inhibited while the other still continued to contract. 

The side is also often flattened as well as restricted in mo/ement, an effect 
probably due to the spasmodic contracti(^n of the muscles consequent on their 
irritation. 

These changes in sha])c and movement are most easily detected by bimanual palpation, 
by placing the two liands on the corresponding parts of the two sides ; but they are often obvious 
enough to the eye. 

As another result of the defective movement, less air will enter the corre- 
sponding portions of the lung, and the breath-sounds there be less distinctly 
audible. The respiratory murmur, though diminished, is not altered in 
character, i.e., it still remains vesicular. 

Vocal vibrations and vocal rescniance remain unaffected unless the exudation 
be of some thickness, when they will both be somewhat diminished. 
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The rate of breathing is often greatly accelerated, for as the pain prevents 
the patient taking a deej) breath, a number of shallow ones arc* taken instead. 
In most cases the pulse is not accelerated, or, at any rate, not much, so that an 
alteration is produced in the puhe-respiration ratio] and this may even be as 
marked as it is in pneumonia. This is often seen in children, but occurs, tlioiigh 
not so frequently, also in adults. The same thing is seen in ])cri(?a?*ditis, where 
there is much pain, and for the same reason, an<l if tliere has boon no accelera- 
tion of respiration before, it is very likely to be produced if pericarditis develop 
as a complication of pleurisy. 

Sometimes there is a short, dry, catchy roughs which may be frequent, even 
paroxysmal, and very distressing from the pain it causes. Fortunately, cough 
is generally .absent, or at any rate not severe or fnvpicnt. 

When pleurisy affects the diaphragm it may be attendi‘d with very trouble- 
some hiccough. This f consider a grave sign, but fortunatt‘ly it is also a rare 
one. 

Decubitus. — The patient will lie, of course, in the position most comfoidable 
to him, and what this will be it is impossible to foretell. As a rule, |)ressure 
on the aifected side increases the pain, the patient does not lie uj)on it for that 
reason, but if ])ressure does not cause pain, the patii'nt will prefer to lie upon 
the affected side, because the respiratory movianents will be checkiMl in it as 
they are when the side is strapped, and the otlier lung will be freer to move. 

Fever. — The temperature is generally raised at first, but not very much. It 
rarely rises above 101 or 102, and does not remain at this height for more than 
«a few days. It remits during the day, and there may be as iinicb as a difference 
of 2 degrees between the morning and evening temperature, and it may not 
drof) to tlio normal for a week or ten days. There is sometimes a differemaj in 
temperature ujDon the two sides, that of the affected side being ^ to 2 degrees 
higher than the other. This is observed as often with phairitic eHiisiou as with 
dry pleurisy, but it is more oftcni absent in either c.asc than present, and is of 
no di.agnostic or clinical importance. 

During the first few days, wliile the temperature is at its highest and tlie 
symptoms most acute, there may be some general const it tdional disfuf'ttanrc — 
the skin dry, the tongue coated, the ay)petite impaired ; there may be head- 
ache, and constipation is connnon. In the course of a day or two, as the fever 
subsides, all these general syni[)toms pass off. 

The condition of the pulse varies with the fever. Tt is rapid if the fever he 
high and the symptoms acute, and the tension is then usually increased. Jii 
the later stages it vfiries with the paticuFs general condition. When the hjvor 
is past the pulse becomes slow, and the tension falls to norma.! or, for a time, 
below normal. 

• 

ONSET. — The onset of acute dry pleurisy is generally sudden. I’hc patient 
may feel chilly .and shivery, but anything of the nature of a rigor is not common ; 
if a nigor occur, the presumption would be rather in favour of ])neiimonia 
than of simple pleurisy. 

The first symptom, as a rule, is the stitch in the side, associated with some 
fever and constitutional disturbance, but the general symj)touis of pleurisy vary 
greatly, and in some cases there are no symptoms at all, sf> that the diagnosis 
has to be made by physical examination alone. This has been called lotenl 
pleuri^. 

DURATION. — The duration of an attack of simple dry pleurisy is from ten 
days to a fortnight, at the end of which time the patient is practical] ly well. 
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SEAT.- -The common seat of idiopathic, i.e., simple spontaneous dry plciirisy, 
is the lower part of tlic mid-a.villary region, but if dry pleurisy be secondary 
to some other allection of the lungs or tlioracic walls, e.g.^ phthisis, pneumonia, a 
broken rib, etc., it might be found in any other part of the chest wherever the 
lesion hap])ened to be. 

DIAGNOSIS. — When the physical signs are well marked, the diagnosis is 
obvious, and the only (piestion is that of the cause. 

A. Of the Cause. — Dry pleurisy is so frequently an early symptom of 
tubercle, that the possibility of what appears to be a spontaneous pleurisy 
proving to be of tubercular origin has always to be borne in mind. Still there 
can be no doubt that dry ])lcurisy is frequently of a simple nature, and produced 
by simple causes, of which the chief is expejsure or chill. 

Of simple dry pleurisy the usual seat is the lower part of the mid-axillary 
regions. 

When not in this position the probabilities of tubercular origin become 
much greater. Thus tubercle is probably the real cause of the aflection — 

1. If the pleurisy be at the apex. 

2. If it occur in patches and be irregularly distributed over the side. 

3. If it be general, over the whole lung. 

4. And still more, if it be bilateral, for, in all these cases alike, its distri- 
bution suggests that it is not a primary pleurisy, but secondary to some lesion 
in the lung, and there is little else for this lesion to be except tubercle. 

The frequency with which acute dry pleurisy is of tubercular origin is diffi- 
cult to estimate, but the percentage of cases is probably very much great(?r than 
lias been until recently supposed ; while a tubercular origin is most ])robable 
where the dry pleurisy is sub-acute or clironic, and especially if it recur without 
any obvious cause. 

B. From other Affections. — When the physical signs are indefinite, the 
diagnosis will have to be made from intercostal rheumatism, muscular strain, 
intercostal neuralgia, and local lesions in the thoracic walls. 

In rheumatism of the intercostal muscles there will often be the presence of 
muscular rheumatism in other parts, or the history of it, to assist the diagnosis. 

Muscular strain in most cases is the result of coughing. The pain is often in 
peculiar places, and usually only during the act of coughing. Its favourite seat 
is at or near to the costal arch, at the insertion of the abdominal muscle., into the 
thorax, t.e., lower down than the common seat of dry pleurisy in the mid-axilla. 

IntercMstdl neuralgia . — In some cases the recurrence of the attficks of pain in 
paroxysms with intervals of freedom will give the diagnosis, but where the pain 
is constant the difficulties will be greater. 

Intercostal neuralgia is pain in the area of the distribution V)f the intercostal 
nerves, and, of course, pleurisy is one of itn causes, but where the signs of pleurisy 
are absent, the other causes must be sought for, e.g., irritation of the nerve 
near the spine, by disease of the vertebrae or rilw, iiew-growth or aneurya.u. In 
the absence of such lesions, intercostal neuralgia is rare, except as tlie result of a 
past or present Herpes Zoster. 

Local lesions in the thoracic walls are usually obvious enough, and are not 
likely to cause difficulty if ordinary care be exercised. 

TREATMENT OF ACUTE DRY PLEURISY. -During the first 
few days, while the temperature is high, the patient should be kept warm in bed. 
The diet should be light and easily digestible, especially where the tongue is 
coated and the appetite bad. It will be well in such a case to give a mild 
aperient and prescribe a diaphoretic mixture. 
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Counter-irritation over the seat of lesion will do good, e.g., hot mustard 
poultices or lint freely sprinkled with spirits of camphor or turpentine ; or the 
side may bo rubbed night and morning with lin. terebiiithina?. aceticuin, or 
painted with iodine; and in some cases of sub-acute pleurisy a light fly- 
blister is found beneiicial. 

Where pain is severe, immediate relief will often he given by strapping the 
side firmly to prevent its movement on respiration, or by ap|)lying a few leeches 
over the seat of pain, and letting the bites bleed for a time under a warm poultice, 
upon which, if necessary, a little opium may be sprinkled. ■ 

If the rent be broken on account of pain, cough, or, still more, hiccough, a 
morphia injection should be given. Morphia can be used in these circumstances 
w'ithout any disadvantage, and with very great benefit ; but for the stitch in the 
side morphia is not as useful as might be expected, nor does it give as immediate 
relief as either strapping or leeching. 

If there be any cutmieona hyper-cGsdlieida^ the tenderness may be relieved by 
brushing the part over with tincture of aconite, or applying a compress soaked in 
a 20 per cent, solution of cocaine. 

During convalescence great care will be required lest the patient should get 
cold and thereby contract a rel^sc. After a time he should be sent away for 
change, should be well fed, and ^aced upon tonics. 

Patients who have had acute pleurisy should be regarded as delicfate and 
wanting careful treatment for some months to come ; and, if possible, it might be 
wise to send them away into a warm climate for the following winter. 


61. PLEURITIS EXUDATIVA. 

(Pleurisy with Effusion.) 

OF PLEURITIC EFFUSION IN GENERAL. 

If over the seat of pleurisy the percussion be found dull, the pathological 
condition will be that of either ])leuritic thickening or pleuritic efl'usion. 

Pleuritic thickening may occur in any part of the chest, but fluid, if free t<j 
move, not confined by adhesion and therefore localised, will gravitate to the 
lowest parts ; thus it is not uncommon to find an affection of the uppiir part of 
the lung, pleuro-pneurnouia of the upper lobe, followed by pleuritic effusion 
at the base. 

The seat of dulncss thus becomes of importance in diagnosis; dulness 
limited to the uppermost parts of the chest is hardly ever due to fluid, but 
almost always to pleuritic thickening ; dulncss limited to the middle region is 
most likely to bo due to pleuritic thickening, but might be the result of a 
localised effusion ; while the lower part of the chest, /.f*., the base behind, is the 
favourite seat of effusion, and that even if it be localised. 

THE PHYSICAL SIGNS. — The signs of effusion fall into two groups 
— (1) those in situ which prove the presence of fluid ; (2) those elsewhere which 
are the consequences of the effusion, viz., the displacement of organs. 

Wherever fluid exists there will be dulncss on percussion. 

With a layer of fluid half an inch in thickness, the percussion will be greatly 
mpaired, and with a layer an inch in .thickness will be absolutely dull. 
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Over a large effusion the dulness has a peculiar stony character, with an 
entire absence of resonance, which is very suggestive, for it is hardly ever, if 
ever, met witli under other conditions. The sense of resistanm on percussion is 
also gr(\itly increased, even more so than over solid lung. 

Tiie vocaJ^ vibrations, vocal resonance, and breath sounds are more or less 
diminished or completely absent, according to the amount of fluid. Tliis is a 
general rule, to which, however, there are some exceptions ; for in children 
commonly, and in adults sometimes, the voice- and breath-sounds may be increased 
even to the extent of bronchophony and bronchial breathing. This will be 
referred to more fully by-and-bye. 

The amount of fluid, i.e,, the size of the effusion, varies, and with it 
also to some extent the physical signs ; so that it will be convenient to 
consider, first, the signs of a small or moderate effusion, and then those of 
a large effusion. 

A, THE PHYSICAL SIGNS OF A MODERATE EFFUSION, 

The limits of the effusion are usually easily determined by percussion, and 
thus we are enabled to gauge its amount, i,e,, estimate its size. 

When the fluid is encysted, the position and^hape of the area of dulness w ill 
depend upon the adhesions round it. If there ate no adhesions, so that the fluid 
is free to take its own course, the dulness is first met with at the base behind, 
i.e., at the lowest part of the chest, whence it spreads gradually upward as the 
fluid increases, and extends farther towards the front. 

The upper border, it is stabid, forms a curved line, DanioUeaiCs curve f highest at the 
angle of the soafiula, and falling towards the front as well as tow’^ards the spine, thus forming an 
S*shaped iiguro. This curve is said to be only met with in moderate effusions, the line 
becoming straight and more or less horizontal as the efliision increases. Many authorities do 
not believe in tliis curve at all ; and I must say 1 have hiilcd to satisfy myself of its existence. 
It is at any rate of little practical importance. I agree with Fagge and Ferber in the o]>inion 
that the line of dulness in any given case depends largely upon the position which the patient 
has occupied ; for instance, whether he has been in bed or not, and wdiich side he lies 
upon most. 

Alteration of percussion lines with position , — In cases of hydro-pneumothorax, 
i,e., where air and fluid are present together in the pleura, it is very easy to 
innkc out the change of level, for this takes place quickly, as the patient changes 
his position from the recumbent to the sitting posture; but it is not so when 
fluid alone exists in the pleura. A change, indeed, does take place, but ofily 
slowly. The Explanation is to be found in the fact already mentioned, viz., that 
as fluid forms, although the lung no doubt to some extent jLindergoes general 
shrinkage from its own elasticity, still the collapse is most marked, and may be 
complete, in those portions of the luiig^ which are immediately adjacent to the 
fluid, while the rest may oven be pro tanto dilated. In this way the fluid is 
held up, as it were, against the action of gravity, so that the lung will dot float 
as readily, or change its position as easily, as we might expect. 

The shape of the Chest. — Over the seat of effusion, that is to say, in the 
lower part of the back and side as a rule, the chest is rounder and fuller, and 
the intercostal spaces wider and more resistant than on the opposite side. The 
distension or bulging, though usual, is not invariable, for the side may be flatter 
and actually smaller than the other, and the intercostal places closer together ; 
*and this, too, wdth a recent and even an increasing effusion of fairly large size. 
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The contraction of the side must then take place at the expense of the lung, 
which must he more collapsed than usual for the same amount of fluid. 

The movements also are almost always much impaired, and may he 
completely ahscnfc. 

iEgophony. — ^Egophony has not the value once attached to it in the 
diagnosis of pleuritic eirusion. 

iEgoplioiiy is a petuilitir kind of vocal resonance, in wliicli the voice, Iransniil.tcd to the car 
through the chest walls, is of a high pitch, and lias a peculiar, tremulous, «piavcring character 
like the bleating of a goat, from which the name was taken. It has also been compared to the 
voice of Punch, or to the voiite of one sjieaking through tin; nose. 

It useil to be thought ]iathognonionic of iliiid clliision in the pleura, ainl was said to he audible 
at the upper limit only of a localised cllusioii. Neither of these slatemenls is correct, for it ia 
far more often absent than ]iresent with a localised elliision. It oc-eiirs sonu^times with other 
conditions, for example, thickening of the pleura without lluid, pneumonia, ]ihthisieal 
consolidation, and even in the inter-scapular spaces of perfectly healthy jM'isons. Nor is it a 

fact that it marks the uppor limit of the tluid ; on 
tlie contrary, it is generally heard well within the 
area of ilnliu“ss, and often S(»nn* dislanet> within it, 
and hardly ever anywhere exeejit. at the lower 
part of the chest lirhind, or in the axilla, its 
iavonriti? seat being near tin? angle of tluj seapida. 
Usually the area over whie.h it is audible is limited 
in extent and quite small, hut with a large ellusion 
it may be considerable, ainl nieasnn? many square 
inclies, but (jveii then it is heard over tin; loW(!r 
half of the hack oidy. 

JEgophony thus ceases to he of any practical 
value in the diagnosis (►!“ lluid, hut it is an iiitt;r> 
esling and striking phenonn'iion. 

There is great dilfenuiee of ojunioii as to the 
way ill which it is produced. Ijaerinee, to whom 
the original descrii>tioii is due, attrihiiti‘<l it to the 
Haitening of the air-tubes by compression, aided 
by a thin laytu* of Hiiid whieli isouhl be set in 
movement by tlie vibrations of the voiise. 

The general view now held is tliat lluid in the 
pleura is mainly responsible for the prodnetion t»f 
tlie |)lienomenon, and that it does this itit he.r by 
intercepting tlie fiinilaniental note or lower har- 
monics of the voice, or by supplying additional, 
disconiaiit, secondary vibrations to it (Douglas 
IViwell), or else by multi])lying the media through 
which the vibrations of the voice have to i»ass. 
(Kagge, Hristowe, etc.). 

Dr. K. Taylor suggests that it is due to the 
reduction in length of the bronchial tubes by compression, so tliat they cease, to vibrate, to the 
lower fundamental toi^s or lower harmonics, and resonate only to tlie higher hai nionics, ilius 
producing a discordant sound. 



Fig. 115. 

Diagram showing the. peculiar distnhution 
of icgophoiiy over a large area in a case 
of very large; serous ellusion. The area 
measured 8 inclies by 3 inches. 


B. THK PHYSICAL SIGNS OF A LARGE EFFUSION. 

With large effusions the physical signs are the siime in kind, though greater 
in degree. 

Inspection. — The side is almost invariably distended, the angles rounded, the 
intercostal spaces widely sejiarated, tense, and often prominent. The measuring 
tape may show a difference of an inch or so as compared with the opposite side, 
although that also undergoes some slight enlargement, perhaps to the extent of 
a quarter of an inch above its normal size. The difference in shape and size may 
be demonstrated by the cyrtometer tracing, but often not as clearly as inspec- 
tion of the chest would lead us to expect. 
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The distension of tlie side is not iiivuriably present. I have seen the side even hcconie 
smaller and .somewhat flattened, and that, too, while the jfliysical sign.s showed that the ell'usion 
was still increasing. I was inclined to think, in this case, that the elliisioii could not be very 
large, yet I rcniovi^d 150 oxh. of serous fluid without aspiration. 

Signe dc cordcau . — The distension, when extreme, cuu.ses slight displacement or twisting of 
the sternum. The xijdioid cartilage, under ordinary circum.stances, stands in the middle line, 
that is to say, a thread stretched from the middle of the episteriiul notch to the middle of the 
jmbes crosses the jioint of the xiphoid cartilage ; but where ettuaion exists, and the side is 
greatly distended, the point of the xiphoid cartilage lies to the opposite side of this line. This 
is called by Pitres le signtde cordcaii.'^ It is most obvious in children, in whom the bones 
and cartilages are soft. 

If the cllusioii be eonsiderable, the superficial veins of the side may be considerably dilated, 
the pressure within the thorax causing the blood to return by means of the anastomotic chnninds 
with the subcubineous veins. The dilatation may be sometimtJS observed to vary with respiration, 
the veins becoming more distended on expiration and less so on inspiration. 

Dilatation of tlie superficial veins is rarely met with, except in clfnsioiis of long standing, 
and with high intra-thoracie pressure, and it is more common with j>urulent than with serous 
eflusion, but in neither is it so marked or so frequent as in hydro- or pyo-pneumothorax. 

There may be some oedema of the side , this, of course, is common enough when an empyema 
is pointing. Though it has been recorded as occurring also with serous elfusion, I have never 
seen it myself, and I am sure it is very rare. 

The movements of the side are greatly diminished, or even entirely absent, 
the chest remaining constantly in a condition of extreme distension ; in fact, the 
extreme distension, associated with immobility of the side, makes the diagnosis 
very probable by inspection alone. 

Palpation. — The vocal vibrations arc usually entirely absent over the area of 
-effusion, and that even when a certain amount of vocal resonance is retained. 

In the interscapular space behind, i,e., over the root of the lungs, round which, 
in a large elfusion, the lung is collapsed, the vocal vibrations are generally 
distinctly felt, and are sometimes greatly exaggerated. 

Percussion. — The dulness everywhere is absolute, except, it may be, at the 
clavicle or just above it. This region is at any rate the last part of the side to 
become dull ; partly because, as tlie patient lies, it is the highest part of the 
pleural cavity and the lung naturally floats up there as long as it can ; partly 
because, in so many cases, the lung is attached there by jidhesions. 

Ronigen Rays. — TIic X-rays give a dark shadow correspondii.g with the 
effusion, the lung above the fluid, unless consolidated, showi ng bright and clear. The 
level does not change with position as in hydro-pneumothorax. See plates, p. 496. 

Displacement of Organs. — The pleura is distended to the utmost, and 
all the organs in relation with it are displaced. 

The heart is carried far to the opposite side ; the diaphragm is depressed, 
taking with it the organs in relation with it, viz., the liver on the right side and 
the stomach and spleen on the left. The position of these organs may be easily 
determined in the thorax by percussion, and in the abdomen by jJcrcussion, 
assisted by palpation. 

With effusion on the left side the line of dulness starts from the left 
sterno clavicular joint, and extends across the sternum to the right, reaching to an 
inch and a half or so from its right border, opposite the third rib, and thence passes 
in a slanting direction through or outside the nipple, to join the line of hepatic 
dulness, which remains still in its normal place. The heart is seen and felt beating 
in the right nipple line or outside it, and also probably in the epigastrium too ; 
the apex-beat cannot be felt, as the apex of the heart lies beneath the sternum. 
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The area of stomach resonance is absent, so that the dulness reaches to the 
costal arch or very nearly so. 

This is not (piite constant. I have seen the stomach resonance present, even 
with a large left-sided effusion. This is generally owing, I believe, to distension 
of the stomach from flatus, probably dependent upon the taking of large 
quantities of milk. 

The spleen is felt below the ribs, and it is said that sometimes the diaphragm 
itself can be felt |jrotriiding into the abdominal cavity below the ribs, but 1 have 
never been able to satisfy myself of this. . 

The left lobe of the liver is somewhat thrust down and compressed. This 
does not make much difi'erence in the normal lin(*s of he]>atic dulness, but wo 
know that it is so displaced hy pod-yaortem observation. 



Fig. 146. 


Diagram sliowing tlie displacements pro- 
duced by a large eflusiou into the left 
pleural cavity. 



Fig. 147. 

Diagram sliowing the displacetnonts pro- 
duced by a large efrusioii into the right 
pleural cavity. The wliite lines indi- 
cate the jirobable position of the upper 
border of the liver on tlie riglit .side, 
arul of tlie edge of the right pleura on 
the left side. 


With effusiop on the right side, the pleura extends across the sternum in 
the same way into the left side, the line of dulness being continued through the 
nipple, or above and outside it, to the spot where the apex of the heart is felt 
heating in the fifth or sixth space, an inch or more outside the left nipple 
line. 

The stomach resonance is but little altered, and the spleen cannot usually be 
Felt below the ribs. 

The most marked change on this side is in the position of the liver, which is 
greatly displaced and curiously rotated. 

The lower border reaches down as far as the level of the umbilicus, or even 
lower, 3 or 4 inches below the costal arch ; the notch is then usually close under 
the left costal arch, and the gall-bladder in the middle line, 'fhe displacement 
and rotation of the liver is the same as that met with in pneumothorax of the 
right side (p. 823, fig! 157). 
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Resonance beneath the upper part of the sternum, with a large effusion, is very rare, but I 
have seen one case in wliich tJie percussion was tympanitic here, yet 112 ounces were removed 
from the jileura. Possibly the lung was ad- 
herent, and thus prevented from collapsing. 

Displacement of the Heart and 
its Consequences. — When the heart 
is displaced it is felt beating on the 
right or left side, as the case may be. 

On the left side this impidse corre- 
sponds with the apex of the heart ; and 
on the right side, it was said to do so 
too, the heart being, it was sujiposed, 
fixed at its base by tlie large vessels, so 
that when it w’as displaced tlic apex 
swung over, and thus came to present 
on the right side, even beneatli the 
nipple or beyond it. 

How this theory became current it 
is hard to say, for the simplest patho- 
logical observation proves it to be 
untrue. 

Post-inortHm observation shows that 
when the heart is displaced, it simply 
moves over from one side to the other, 
the apex being always towards the loft, and that even with the maximum 
displacement to the right the apex does not reach beyond tlie sternum, lying 
as it docs close to the xiphoid cartilage. Cf, fig. 159. 

Extreme displacement of the heart, it might be thought, would be likely to 
have some effect either upon the action of the heart itself or upon the circula- 
tion through the vessels ; yet it is remarkable how little effect it really seems to 
have. Tiie right side of the heart is, it is true, sometimes found dilated j but 
for such dilatation there would be a sufficient explanation in the difficulties of 
circulation through the lungs, without referring it to the displacement, .and even 
with the maximum displacement it is often absent. 

If, in extreme cases, the fluid does exercise pressure upon the heart, it does 
not appear to cause any embarrassment in its action. 

Displacement, it might be thought, would be more likely to affect the vessels 
than the heart itself. Thus at the base the vessels might be stretched by dis- 
placement or compressc«l by the effusion, but there is no evidence that, if this 
occurs at all, it is sufficient to produce any obstruction to the circulation ; or 
again, the vena cava inferior might be stretched or kinked as it passes through 
its orifice in the diaphragm, and thus the circulation through it rendered difficult. 

Kinking of the vena cava has indeed been given as the explanation of the sudden de&th which 
suinetinies occurs in pleurisy, and which was regarded by Moxon and others as a real and great risk 
in large cil'usions. In opposition to tbie theory, it must be stated in the fii'st place, that sudden 
death is very rare in pleuritic ellusion, and when it,occurs, may be more correctly attributed to 
other causes ; and in the next place, that though attention lias been especially directed to this 
oint on post-mortem examination, kinking of the vena cava lias hardly ever been capable of 
emonstration — in otluT words, does not exist. 

Murmurs^ it miglit be supposed, would veryjikely be produced by displace- 
ment. They do occur, but are by no means so common as might be anticipated. 
They are almost invariably systolic in time, and heard over the body of the heart 
as well as at the base. 


I 1 



Pig. 118. 

Large pleuritic eH’iision, with resonance 
beneath upper part of stermiin ( x ). 
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At the base they are probably due to stretching and narrowing of the vessels 
by the displacement, or to their compression by the fluid, but of this they are 
the only evidence. Over the heart they are more likely to be connected with 
dilatation of the auricles or ventricles than with valvular incompetence. To 
justify the referring of a murmur to mere displacement of the heart, the murmur 
must not only be present when the heart is displaced, and disappear when the 
displacement is removed, but there must also be no more simple or ordinary 
explanation to account for it. Murmurs which answer to these re<iuirements are 
very rare with ettusion. 1 have only seen one or two instances myself. 

Displacement of the Liver. — Hepatic symptoms, even when the liver is 
displaced to the maximum, are very rare. Pain in the hepatic region is some- 
times complained of, but this is probably pleural rather than hepatic. Jaundice, 
even in a slight degree, is hardly ever observed. 

Displacement of the Stomach. — The area of stomach resonance with 
left side effusions is of very great importance. It is reduced early, even in 
moderate effusions, and disappears entirely when the effusion becomes large. 
With a large effusion, 1 have once or twice been puzzled by finding this region 
somewhat resonant, but this has occurred chiefly in children, when the stomach 
has been greatly dilated, and it is altogether unusual, lii a (jase where the 
diagnosis would lie between pleuritic effusion and pleuritic thickening, or con- 
traction, the presence or absence of the stomach resonance would probably be 
conclusive. 

With a very large effusion, especially of the left side, the ccsophagus might 
be compressed, but if so, the pressure is not sufficient to cause any difficulty in 
swallowing. 

Palpation and Auscultation. — The vocal vibrations, vocal resonance, 
and breath sounds are, as a rule, entirely absent over the whole side, except, it 
may be, in two places. One of these is the corresponding interscapular space. 
Here the lung is collapsed and condensed around the root, and cunscMpiently 
there may be obtained the signs of solid lung ; that is to say, the vocal 
vibrations may be increased, there may be distinct bronchophony, traclioal 
or bronchial breathing, and sometimes crepitation of a sharp ringing character, 
such as might be heard over a cavity. The other place is in front, beneath the 
manubrium sterni. Here it is not at all uncommon to find bronchial or tracheal 
breathing, and as the percussion is dull, the question might arise wliether a 
‘mediastinal tumour were not present. However, bronchial or tracheal breathing 
in this position is very frecpient with simple effusion, and disappears when the 
effusion goes, so that if a mediastinal tumour were present the diagnosis would 
have to be made by other evidence. 

If the lung be adherent at the apex the physical signs may become puzzling. 
Thus the breath sounds may bo bronchial, there may be bronchophony, and 
occasional crepitation. 

It will then be impossible to say that the patient is not suffering from 
phthisis, and it will be necessary to wait till the fluid has disappeared before 
this question can be settled. In a very large number of cases all those sus- 
picious signs disappear when the fluid has been removed, and no evidence of 
apex mischief remains. 

Although it is true that, as a rule, the vocal vibrations, vocal resonance, and 
breath sounds are completely absent over an effusion, still there arc exceijtional 
cases in which they are not only present but exaggerated. Beside.s bronchophony 
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distinct pectoriloquy may be present, and so may the ^‘signe de son,” /.e., the 
metallic ring when a coin laid on the chest is tapped by another may be heard 
clearly transmitted through the fluid. 

It is also quite possible to hear as distinct and characteristic bronchial 
breathing over a pleuritic eflusion as is ever heard over a solid lung. This 
is most frequent in children, but it is far from rare in adults. 

I have seen it in a young man with a large serous effusion ; the bronchial breatliing dis- 
ap])earing when the eifusiou was withdrawn, appearing again as the effusion reformed, disap})car- 
ing when it was again removed, and ultimately vanishing entirely as the fluid was absorbed. 

I remember also the case of a little child of about 3 years of age, in wliicli the diagnosis of 
a solid tumour was made for this reason. A needle w'as inserted for the purpose of exploration, 
hut no fluid being obtained, tlie diagnosis was thought, on that account, to bo confirmed, but 
when the child died* the side was found to bo filled with fluid and no tumour existed. 

The mere knowledge of the fact, in most cases, suffices to prevent error 
ill diagnosis, for the other signs, viz., the character of the duliiess and the 
displacement of organs, make the nature of the disease obvious. 

Though the fact is well established, the explanation is difficult. 

It might be supposed that the exaggerated breath sounds were merely 
transmitted by the bony parts of the thorax from those places where they are 
frequently heard, that is to say, from the inter-scapular space or the upper part 
of the sternum'; but this explanation will certainly not suffice for most cases, 
because the bronchial breathing may be absent, or much less distinct in the 
places named, while well marked in the rest of the side. Nor can the explanation 
be found in irregular adhesion of the lung to the chest walls, for in most cases 
adhesions are absent, and the lung is separated from the ribs by many inches. 
Finally, tlie exaggeration of the breath sounds depends in no way upon the nature 
of the fluid, for it is quite as frequent with purulent as with serous effusion. 

THE CONSEQUENCES OF EFFUSION 

I. Upon the Lung: on the affected Side. — When there is a limited 
effusion at the base, the upper part of the chest in front is often prominent 
or bulging, and sometimes moves fredy. On percussion it is hyper-resonant, 
sometimes even tympanitic. This is the so-CA,lled S/codaic remnance. It is due 
to relaxation of the pulmonary tissue, t.c., to loss of tone or tension owing to 
the partial collapse of the lung, and is strictly comparable, I believe, with the 
similar percussion-note obtained from the lung when removed from the body. 
A similar condition is met with in the upper part of the chest, with pneumonia 
of the lower lobe of the lung, the loss of tension in the pulmonary tissue 
being in this case consequent on impaired nutrition due to the inflammation. 

Some authors , Bristowo and Faggo) adopt a different theory, and rofJir the hyper-rcsonance 
to the diminished vibrating area of the thoracic^ walls, but 1 fail to see how this gives any 
explanation of the fact. 

The bruit de pot fUe^ or “cracked-pot sound,” is occasionally mot witk in the 
hyper resonant part under these conditions, a fact of interest but of no clinical 
importance. 

The respiratory murmur varies. If the movements are greatly impaired the 
respiratory murmur is diminished, owing to the defective, entry of air. If, how- 
ever, the movements are free, and still more if they are exaggerated, as they 
sometimes are, the respiratory murmur niay bo increased. Then the expiration 
is prolonged, and both inspiration and expiration are coarse, the respiration being 
of that character which is described as complementary or puerile, and not always 
easy to distinguish from bronchial breathing. 
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Well-marked bronchial or even amphoric brcathin<^ is by no moans rare at 
the apex above a large etliision without any serious change in the lung to account 
for it. With a large effusion where the apex has been dull I have seen it 
appear as the fluid has been drawn off, disappear again as the fluid re-accumulated, 
and appear once more when the fluid was again withdrawn. 

The vascular congestion of the upper parts of the lung may betray itself by 
no physical signs, but if it does the signs are those of Vironchitis, viz., rhonchus, 
sibilus, and possibly some crepitation. Under these circumstances it may not 
be easy to say what the exact condition of the apex may be, for the physical 
signs may raise the suspicion of phthisis, a suspicion which can be only allayed 
by the course the case runs, and by the disappearance of these physical signs 
when the effusion has been removed. 

z. Upon the Lun^ of the opposite Side. — The collapse of the opposite 
lung must be considerable when it is considered that the diaphragm on that side 
remains at its usual level, whilst the capacity of the side is reduced by tlie space 
occupied by the displaced organs. With one lung completely and the other con- 
siderably collapsed, the respiratory capacity must be reduced to not much more 
than a third of the normal. To make good the respiratory deficiency the move- 
ments are increased in rapidity and in extent, and in consecpience the breath 
sounds become puerile or complementary. 

So long as the lung, thus reduced in capacity, is able to meet the demands 
made upon it, nothing but puerile breathing will be heanl, but as soon as the 
work proves too much for it, failure shows itself in the physical signs of conges- 
tion, t.e., of bronchitis, namely, rhonchus, sibilus and crepitation. These signs, 
showing that the lungs are overworked and beginning to give way, are of grave 
omen, for unless the congestion is relieved, ^.e., unless paracentesis is quickly 
[lerformed, the bronchitis will rapidly increase and end in suffocation. The 
development, therefore, of the signs of bronchitis in the opposite lung becomes an 
indication for immediate paracentesis. 

THE SYMPTOMS OF EFFUSION. — The symptoms are often much 
less than the physical signs would lead us to expect. Thus one side of the chest 
may be almost full of fluid without producing any more symptoms than perhaps a 
little shortness of breath on exertion. On the other hand, the symptoms may bo 
w’ell marked when the effusion is moderate, and they are often more marked in 
previously healthy, full-blooded j)ersons than in the atuemic or feeble. I’he 
reasons of this lie, first in the rate at which the fluid lias formed, and secondly 
in the effect produced on the other lung; for the syrajitoms depend not only 
upon the compression of the one lung by the fluid, but upon the congestion of 
the other, and the consequent embarrassment of the circulation in it. So it is 
that a mnall developing rapidly^ will often produce more acute fojmptoms 

than a large one which has developed slowly. 

The chief symptom is, of course, dyspnwa ; but even without marked dyspnoea 
the restorations are often much accelerated. 

With a moderate effusion this may depend, as in dry pleurisy, upon the pain 
and the consequent shallow breathing, but if the temperature be high the fever 
also must be responsible in part for it. When the eflusion is large the dyspnoea 
depends chiefly upon the size of the effusion and the consequent congestion of 
the opposite lung. 

It is obvious that with ona lung thrown more or less completely out of work 
very slight changes in the other may be attended with a great exacerbation of 
. symptoms, and that with a large effusion dyspnoea may develop suddenly and 
rapidly become urgent, 
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As stated, this is generally associated with the signs of congestion, of 
bronchitis on tlie opposite side ; but the same may occur with the onset of 
certain complications, of which pericarditis is the most important. If the signs 
of congestion of the opposite lung be present, even if there be not much dyspnoea 
at the time, it will be well to take them as an indication for the removal of the 
fluid at once, and not to wait until the dyspnoea becomes pronounced, for it may 
then be too late to give permanent relief. 

Cyanosis stands in direct relation with the amount of dyspnoea, and though 
in many cases the complexion may be a little dusky, anything deserving the 
name of cyanosis is uncommon. 

Nowadays, except where large effusions have formed with very great rapidity, 
extreme dyspnoea and cyanosis are rarely met with, for in most cases the diag- 
nosis of effusion is made early, and the fluid removed. 

Pain is by no means so conspicuous a symptom of pleuritic effusion as it is of 
dry pleurisy, and it is often completely absent. With a localised effusion the 
pleuritic stitch may be felt at the margin where the two layers of the pleura 
arc in contact ; and when an effusion has been absorbed and the pleural surfaces 
come once more into apposition, the pain may return and even friction be again 
heard {Redux Pain and Friction), 

Even when an empyema is pf>inting, the pain felt is not so much the 
characteristic sharp stitch of pleurisy as the throbbing ache of an abscess, and 
the part is tender to the touch. With very large effusions the pain has the 
character of distension, of stretching, rather than of stitch, but the feeling of 
distension may be distressing. 

Cough is as a rule absent, or unattended with expectoration. Tt is more 
common with small elfusions than with large ones, and in the latter often depends 
upon bronchitis of the opposite lung, but even in some cases of serous elfusions 
severe paroxysms of coughing may occur without any very obvious reason. 

When an empyema is on the point of bursting through the lung, a frecpient, 
violent, paroxysmal cough may set in, and then become an indication for immediate 
paracentesis. If the empyema has burst, and is discharging freely through the 
lung, the cough, though frequent, is often short and easy, l)ut it varies greatly 
under different circumstances ; thus it may be greatly aggravated by position ; 
occur in periodical paroxysms of very great severity, and be accompanied with a 
profuse discharge of matter, just as hapj)ens with large cavities in the lung, while 
in the intervals between the paroxysms there may be no cough to speak of at all. 

Fever , — The temperature varies according to the stage of the disease in 
which the patient is seen, and if the acute stage be past the temperature may be 
normal whether the effusion be serous or purulent. In either case it is always 
raised at the commencement, as it is in dry pleurisy. The temperature in the 
later stages of pleuritic effusion varies a good deal according to the cause of 
the disease, the course of the case, and the nature of the effusion. As a rule, a 
well-marked hectic temperature with wide daily oscillations, though not conclu- 
sive, is strongly suggestive of empyema, especially if the physical signs noint to 
only a small collection of fluid. 

But in all cases it must be remembered that the fever may be due, not so 
much to the effusion as to the disease which has produced the effusion, for 
instance, tubercle. 

Decubitus, — I'he patient naturally takes that position in which he breathes 
easiest and suffers least pain ; thus, in the earljr stage of acute pleurisy, as 
a rule, he lies on the sound side, because pressure on the other increases pain. 
When fluid forms the pain is relieved, and the patient turns on to the affected 
side, in order to leave the opposite lung freer to move. 
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With an effusion of moderate size the patients usually prefer to lie in an oblique 
position with the shoulder slightlyraised^and the body turned slightly to the affected 
side. In this position the weight of the fluid is largely supported by the lower 
ribs, and thus the upper part of the affected lung is able to take its part in breathing. 

With a large effusion the patients prefer to lie almost flat upon the back with 
the head but little raised, or else turned over completely to the side on which 
the fluid is. In this position they may not suffer much difficulty in breathing. 
But dyspnoea becomes considerable if they sit up, because the fluid is then 
thrown upon the diaphragm ; or if they turn over on to the opposite side, because 
then not only are the movements of. that side checked, but the weight of the fluid 
is thrown upon that lung and its respiratory capacity still further diminished. 

So far the account given of the physical signs and effects of an effusion 
applies equally to all forms of effusion, sero-flbrinous or purulent. From this 
point it will be necessary to deal with these two forms separately. 

THE DIAGNOSIS BETWEEN SEROUS AND PURULENT 

EFFUSIONS. — The diagnosis between serous and purulent effusions is often 
impossible without the aid of an exploring needle, unless it happens that the signs 
of pointing are present. 

The chances are in favour of empyema if the patient be a child, if the fever be 
long-continued and of a markedly hectic type, if there be repeated chills and much 
sleep-sweating, if the patient looks pale and ill and has lost much flesh, and if the 
signs of pleurisy develop in the course of some septic disease or specific fever. 

If all these conditions are combined, the diagnosis is very probable, but not one of 
them is conclusive in itself; thus, children often have serous effusion; the tempera- 
ture may be markedly hectic with a serous effusion, while there may be a normal 
or even subnormal temperature with empyema, and in either case the hectic fever 
may be due not to the effusion but to the disease that caused it, e.r/., to tubercle. 

Even with serous fluid there are sometimes repeated shiverings and much sweat- 
ing, while the temperature may be hectic and remain high for long periods of time. 

Very rapid formation of fluid is strongly in favour of serous effusion as opposed 
to empyema, for pus accumulates slowly, and to reach the same size an empyema 
will take as many days as a serous effusion may hours. 

It has been said that the duration of a pleuritic effusion is some guide as to 
its nature, and that if the signs continue more than a few weeks (some authors 
actually specify a shorter date) the probabilities are strongly in favour of its 
proving to be pus. These statements date from the time when the needle was 
not used for exploratory purposes, and they amount to no more than this, that in a 
case in which the effusion was thought at first to be serous, it proved after a time to 
be purulent. In the days when antiseptic precautions were not strictly observed, 
it was of course common enough to see an effusion which, when first tapped was 
serous, prove to be purulent on later tappings. The real explanation of this is 
to be fc^nd in the infection of the serous effusion as the result of the operation. 
There is no proof that a serous effusion untouched is likely to become purulent 
by mere lapse of time. Indeed, experience proves the contrary, and shows that a 
serous effusion may remain serous for months or even years, that once serous the 
effusion remains serous, unless infected with pyogenic organisms, while in most 
instances purulent effusions are purulent from the commencement, as may be 
demonstrated by exploration with the needle. 

There are some undoubted instances in^ which serous effusion has spon- 
taneously changed its character and become sero-purulent or purulent (as, indeed, 
there are also rare instances of the contrary, but they are few and far between 
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and the general conclusion may be safely drawn, that if a seroiis effusion become' 
purulent it is due to fresh infection with pyogenic organisms, and that these 
organisms have been introduced either from without by dirty instruments, or 
from within from some infective focus seated usually in the lung. 

Dry Tapping. — In all doubtful cases of diagnosis it is well to explore with a needle. If 
fluid is found, well and good ; if not, the i*csult is called “a dry taj^.” It would be better called 
a failure, for it does not necessarily follow that thei’e is no fluid there. 

1. In the first place, we must be satisfied that the fault docs not lie in the apparatus, as it 
. frequently does ; that is, we must see that the syringe or aspirator, as the case may be, works 

projKjrly, and that the needle is clear. 

Tliis, of course, should be ascertained as a matter of routine before the needle is used. 

The needle may become plugged after it has passed through the thorax, and to settle this it 
may be well to pa^ the blunt probe through it. This cause of a dry tap is, however, quite uncom- 
mon, for although the needle may become plug^d during paracentesis, so that little fluid can be 
drawn off, it hardly ever happens that enough is not obtained to serve the purposes of diagnosis. 

2. The more common cause of failure is that the needle is not itself in the pleural cavity ; 
«.y. (a) the pleura may be much thickened, and thus the needle be not thrust far enough to 
pierce it ; or (It) the effusion may be quite sujierficial, and the needle have been thrust in too far, 
and tliis is not unlikely to happen if the lung be solid, us with effusion occurring in the course 
of pneumonia ; or (c) tlie effusion may have been entirely missed. 

Generally it is quite easy to tell by the touch whether the needle is in a cavity or not, for in 
a cavity the point is felt to be free when the needle is moved from side to side, whereas in solid 
tissue it is held fast. 

3. Lastly, there may be some unusual form of pleurisy present, e.f/., the fluid or exudation 
may be gelatinous, and, as in the areolar form, held in a mesh work formed of adhesions. 

There is one theoretical condition which has been suggested to explain a diy tap, viz., that 
the walls of the pleural cavity are extremely rigid. Of course when fluid is withdrawn from the 
])loura, the side contracts or the lung expands to take the jdace of the fluid withdrawn. If, 

‘ then, the lungs were so tightly bound down and the walls so rigid that they would not yield, 
theoretically no fluid could bo obtained. As a matter of fact those conditions are impossible, and 
although in some rare cases the parts might bo unyielding enough to jirovent more than a fraction 
of the fluid being taken away, still a certain amount can always be withdrawn, and if tho needle 
be clear and has reached the cavity, whatever the nature of the fluid may be, enough is obtained 
for tho purposes of diagnosis. 

If the tapping bo dry, while the physical signs point clearly to tho existence of fluid, it -will 
be safest to draw the conclusion that the needle has not reaclied tho cavity and to icpeat the 
operation in another place or in another way. 

Simple as exploratory puncture or paracentesis for pleuiitic effusion usually is, it is not 
always as easy as it seems, and it may be extremely difficult. Unfortunately there are no definite 
moans of knowing when tho case is likely to be simple and when difficult, so that it is always 
well to be prepared for unexpected difficulties. This, however, holds good mor<i in empyema 
than in ordinary serous oifusion. 

It remains to speak of a curious result occasionally observed after tapping. It may happen 
after a dry taj), or a puncture which has removed only a few drachms of fluid, that great relief 
has been experienced by the jiationt, and that, as the apparent result of the puncture, the physi- 
cal signs have begun to improve, and rapid resolution has occurred. The amount removed is too 
small to have had any effect upon tho mechanical conditions in the pleura, and what explanation 
is to be given of this extraoi’dinary occurrence I have no idea ; but it is oliferved after puncture, 
not of the pleura only, but of other parts of t^e body ; too often it would seem for its occurrence 
to be regarded as a mere coincidence. 


62. SERO FIBRINOUS EFFUSION. 

PLEURITIS EXUDATIVA SERO-FIBRINOSA. 

It is impossible, at tho commencement of a case of acute pleuritis, to predict 
whether there will be effusion or not. , 

* The onset of the disease is the same in cither case, with a stitch in the side 
and friction ; but as fluid forms, the pain and friction diminish or disappear. In 
at least three cases of acute pleuritis out of four the affection begins with acute 
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symptoms, but in some of the remainder the symptoms are indefinite, and in a 
few, fluid is found without anything in the history to indicate its time or mode of 
onset. 

A rigor marking the onset is rare, so is frontal licadaehe. Sickness and vomiting are less 
uncommon and sometimes arc excessive ; in one case they lasted a week before any other definite 
signs developed, excej)t fever. 

Occasionally the pains arc general, and felt all over the body and in the limbs, just as in the 
onset of specific fever. 

The initial dry stage may last a few hours only or continue for some days. 

The formation of fluid, once begun, is usually continuously progressive, but 
its increase is sometimes irregular, the fluid reaching a certain point, remaining 
stationary for a time or oven seeming to diminish, and then increasing again. 

When the fluid has ceased to increase, it usually remains stsitionary for a 
time, and then begins to disappear, slowly at first, and afterwards with increasing 
rapidity. 

The rate of effusion varies greatly, but in most cases it is not very rapid ; 
half a pint a day would be above the average. It will thus require several days, or 
even two or three weeks, for the fluid to reach any large amount. On the other 
hand, the rapidity with which effusions may sometimes develop is surprising. 

I have scon the side filled with fluid to the maximum in less than three days from the eom- 
nieiicement of illness, so as to require paracentesis without delay. Eighty ounces were removed, 
but the operation had to he repeated within three days i)ecanse the chest seemed as full as ever. 

Feltz f records a case in which 105 ounces accumulated in three days, the fluid was formed 
at the rate of an ounce and a half per hour. 

Fortunately these cases are rare, for the symptoms they produce are very 
severe, and the risk to life considerable, unless paracentesis is performed soon, and 
repeated as frecpiently as may be necessary. 

Large effusions never disappear at a similar rate, though small amounts of 
fluid may come and go with great rapidity. 

When the pleurisy is associated with consolidation of the lung, as where it 
follows pneumonia, a small amount of effusion may cause very extensive duhiess, 
which may form rapidly and disappear as raj)idly. 

Ill a })atient in a late stage of piieUmunia I have seen dulness develop over the whole side 
in twenty-four hours, and in another twenty-four hours entirely disappear ; tlie explanation, no 
doubt, being that in this case a large amount of the lung was eon sol ida ted, so that a little fluid 
spread itself out in a thin layer over a very wi()e surface. 

The temperature varies a good deal, and though at tlie time that the case 
comes under observation — some days or weeks, it may be, after the onset of the 
disease — the temperature may be low, still in the initial stage it is almost invari- 
a.bly raised, (Cy.* Charts I. and II.) 

In acute cases it may rise to IDS'*, but rarely beyond, and that only for the 
first few days. It more commonly ranges about 102“. * It is remittent in type, 
somewbat hectic in character, and frequently with wide daily oscillations. In this 
respect it is very like that which is met with in empyema, and, as has been 
stated, the temperature is but a poor indication as to the nature of the effusion. 

Usually the fever continues for two or three weeks ; but it may last longer, 
even six or seven weeks, and that in a case which appears simple, and ends in 
complete recovery. 

The fever is usually little^ if at all, affected by paracentesis ; and though, now 
and then, tapping may be followed by a sudden fall to the normal, this is much 
rarer in serous eMision than it is in empyema. 

» Oaz. d. dI6p,, 1870, p. 249. 





X ' fflmpile case^iihtapped. Great obntraotioa of the side ensued. 
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II. Ordinary case, not tapped. zSgo. M. 170. 
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III. Tapped 3 times. 112. 70. 70- Fever lasted 8 weeks, and the temperature 
though nearly normal was still unsteady on leaving hospital.. 
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IV. Serous effusion. Temperature unaffected by Paracentesis. 




V, Pleuritic effusion, requiring repeated Paracentesis. 
Temperature subnormal throughout, with wide daily oscillation. 






Fig. 149. 
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The oscillations may be considerable, even when the maximum temperature 
is comparatively low, and msiy be even continued into convalescence, though the 
maximum be never above 99", or even exceed the normal. 

Occasionally the fever recrudesces, and that too without fresh efTusion or 
other obvious cause ; though, of course, with a fresh cifiision a rise of temperature 
is likely to occur. 

The fever is sometimes very prolonged, and continues for some time after the 
effusion has in great part disappeared. The exjdanation lies, no doubt, in the 
presence of tubercle. In other words, plithisis may conimciice as a pleurisy with 
or without effusion. 

The earliest evidence that a pleuritic effusion is ceasing to increase is usually 
given by the fall of temperature, with which there is often associated a fall in 
the pulse- and respiration-rate, and improvement in the general condition. 

The temperature usually falls gradually, and several days may elapse before 
it reaches the normal. 

Pleuritic effusion sometimes terminates by crisis, with sweating or diuresis, as 
pneumonia docs, but this is quite unusual. 

Soon the physical signs show that the fluid is being absorbed ; the- percussion 
resonance im})roves, first at the upper part of the cliest in front ; the lino of 
absolute dulness descends; and the organs begin to return to their normal 
places. 

Over the seat of fluid, even before the percussion note has appreciably 
altered, the vocal resonance may be heard ; the vocal vibrations return later ; 
and, last of all, the breath-sounds become audible; but the percussion note may 
remain impaired long after all other signs of fluid have disappeared. 

Contraction of the 3ide. — As the fluid is absorbed the side becomes 
somewhat contracted, and the movements continue for some time impaired. 

Theoretically it is, of course, possible that as the fluid is abscirhcd the 
lung may re-expand and no flattening be produced, but, as a matter of fact, 
even in the slightest cases, this rarely ha|)pens, probably for the reason that 
the lung does not all at once recover its normal elasticity or the intercostal 
muscles resume their iioimal action. 

When the two layers of the pleura come again into contact, pain and 
friction may return (Redux frictio7t)^ and continue until adhesion has taken 
place, and then disappear ; but friction may continue a long time. 

Tims in one case it was still audible and ap])areiitly unchiingiM] iiiiu; mfuitliH after the patient 
had recovered from a pleuritic ellusion, for which [mraceiitosis had been iieee.ssary. 

Even without any actual return of pleurisy, patients may have attacks of 
pain in the scat lesion from time to time, if they get out of health or catch 
cold, just as an old sprain or damaged joint may, under similar circumstances, 
give trouble. 

... • 

Apparently adhesion between the two layers of the pleura does not always 
take place, for occasionally after the la{>sc of time an effusion develops again on 
the same side as before. 

In one case, a girl of 10, the first pleuritic effusion occurred seven years previously, and in a 
man of 80, seven years before. 

The same thing is seen with empyema also. 

Thus a man of 48 was operated on for empyema and cured ; five months later he developed 
a small serous effusion on the same side. 
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The flattening is, in most cases, brought about by the adhesion which has 
taken place between the two layers of the pleura, and by the contraction of the 
connective tissue which has been produced as the result of the pleurisy. 

The contraction takes place in three directions. 

1. i^etween the side of the thorax and the root of the lung or the spinal column ; this happens 

when the two layers of the pleura are adherent, and the interlobar or main septa of the 

lung also involved. 

2. Round the lung itself, when an extensive surface of the pulmonary })leura is involved, the 

lung being thus compressed and made smaller. 

3. Between the ribs themselves, so that they are diawn towards one another. This happens 

when the costal pleura is widely alfected. 

The contraction of the side is, of course, most marked when these three 
factors combine, and then considerable deformity may be produced. 

When the two layers of the pleura are simply adherent there may be little 
or no deformity. It is not uncommon to find the pleura obliterated over a 
large part, or even the whole of one lung, without anything wliatever in the 
physical signs to give evidence of it. In most of these cases the lung is healthy 
and retains its elasticity. 

If the lung itself or its surface be also fibrotic, contraction must necessarily 
occur and be permanent. The most obvious example^ of this are seen with 
phthisis at the apex or with interstitial pneumonia at the base. 

Even in extreme cases the amount of external deformity will depend upon 
the degree to which the mediastinum is still free to move, or has been fixed by 
the pleurisy. 

The inflammation often spreads from the pleura to the tissues of the media- 
stinum, and then the mediastinum may be fixed permanently in any position 
which it happens at the time to occupy. 

When the heart has been displaced by the effusion' far into the opposite side, 
and becomes fixed there, the contraction of the affected side will be considerable, 
and there will be great impairment of respiratory power, because, though the 
opposite lung may still remain healthy, it is, to a great extent, permanently 
collapsed. 

If the mediastinum be not fixed, but be free to move, it may be drawn, 
together with the organs it contains, farther and farther over into the alfected 
side as the contraction occurs, and the opposite lung, if it be healthy, may 
undergo compensatory hypertrophy. Ultimately these two processes, viz., the 
displacement of the mediastinum and the complementary hypertrophy of the 
lung, may completely compensate for the contraction that ha^ taken place, so 
that no external deformity whatever of the thorax may be evident, and some- 
times even no defect of respiratory movement on the affected side. The 
deformity which the contraction of the pleura has then produced is internal 
and not external. 

I have seen, in an adult, the heail so far displaced to the right side that the case was regarded 
as one of transposition of viscera, but it was obvious from the history and other physical si^ns 
that the displacement of the heart was really due to a pleurisy which had occurred during 
childhood. 

If, however, the mediastinum be not free, thoseffects of pleuritic contrac- 
tion will show tliemselves upon the ribs, and the side will be greatly drawn in, 
and the movements, of course, correspondingly impaired. Then the deformity 
may be considerable, greatest, of course, in those cases where the ribs are 
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soft and yielding ; in children, therefore, or, in some cases, in young adults. 
Still, even then, the amount of deformity following serous effusion rarely reaches 
anything like that extreme degree which is common after empyema. 

I have seen the superficial veins become greatly dilated over the whole side, 
lower as well as upper parts, when there has been considerable flattening. This, 
no doubt, indicated much fibrotic thickening of the parietal pleura and conso* 
quent obstruction of the intercostal veinsi I'liis, which is so commonly seen at 
the apex in chronic tubercular pleurisy, is distinctly rare in other jiarts of the 
chest, and especially at the base and lower parts of the axilla. 

It is very remarkable how the deformities produced by pleurisy may rectify 
themselves in the course of time. 

No doubt this is brought about in a similar w^ay to that in wliich a stiff 
joint in time recovers its movements. Perhaps the adhesions which have 
formed may actually resolve and disappear, but, although this is conceivable, 
it is difficult to prove in any case, and certainly does not often occur. Some- 
times adhesions snap in the pleura as they do in a joint, the patient l>cing con- 
scious of this, and developing for a few days the signs of dry pleurisy in the 
spot where the pain is felt. 

In extreme cases, where the deformity rectifies itself this result is brought 
about, as already stated, b}' the change in the ])(>sition of the mediastinuin, and 
by the compensatory hypertrophy of the opposite lung. Kven when the phairisy 
is partial the compensatory hy|)ertrophy of the rest of the affected lung may be 
quite sufficient in time entirely to tmisk its effects, the essential condition being 
tliat the lung itself should be healthy, for, if it be not, compensatory hypertrophy 
docs not occur. 

One other condition still remains to be considered, viz., that in which, after 
the lung has come out as far as it can and the ribs have fallen in, still a space is 
left between the two surfaces of the pleura. The space must be occupied by 
something, and it will remain permanently filled with fluid. This is the condition 
to which the term hydrops ex vacuo is applied. 

The conditions just described as the result of pleuritis exudativa, viz., pleural 
adhesion, pleural thickening, pleural contraction, and persistent effusion are 
often embraced by the one term^^/cwnVw chronica. The term ‘chronic* in this, 
as in other cases, is not a good one, for it is applied at^ one time to the patho- 
logical condition and at another to the clinical duration of the case. Strictly 
speaking, the term “pleuritis clironica” should be applied only to cases of pro- 
gressive disease of the pleura of inflammatory origin, which are not and never 
have been acute,, such pleurisy as is so frequently met with in phthisis. An 
acute pleurisy may last a long time, and may, on that account, bo called 
chronic, and a pleurisy of long duration may be found associated with lesions 
which are not chronic in the pathological sense. Clinically the term is often 
applied to cases in a purely arbitrary fashion : thus, it is stated sometimes that 
if a pleuritic effusion has lasted more than a month it may be called “ chronic ” ; 
yet, thougli lasting a long time, it may never cease to be acute, and may in the 
end resolve completely. The pathological conditions which result from pleuritis 
do not differ from those which are the result of non-inflammatory causes ; so that 
the term “pleuritis chronica” is both jiathologically and clinically confusing. 

DURATION , — The duration of pleuritic effusion is very variable. Thus 
in a slight case, where the effusion is small, it may take a week or ten days to 
develop, and probably as long for the fluid to disappear, so that the average 
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duration of a slight case will not be less than two to three weeks. The larger 
the effusion, the longer will, as a rule, bo the duration of the case. 

The rate of absorption varies as muck as the rate of effusion, and it is this 
which largely determines the duration of the case. 

Where the effusion is a very large one there are mechanical difficulties in 
the way of its absorption, as has been already explained, and such an effusion 
may continue for months unchanged, although even then, if paracentesis be 
performed, and some of the fluid removed, the rest may disappear and the case 
rapidly clear up. 

Lichtlicim^ recoids an instance of the spontaneous disappearance of an effusion which had 
lasted for six months, and Wilson Fox^ mentions cases of the cure by a simple paracentesis of an 
effusion which had lasted 5^, 6 and 8 months res{)ectively. 

In cases of large effusion of long duration, however, such a favourable result 
after paracentesis is by no means of common occurrence. Wliat generally 
happens is that the fluid re-forms and paracentesis has to be repeated, it may be, 
many times, and recovery is gradual and slow. 

The moat striking case I shall refer to later, in which a young lady, known* to have fluid in 
her right side, was allowed to go on without interference for eighteen months, and in spite of that, 
paracentesis showed that the lung was still capable of complete rc-expansion. 

MORTALITY AND CAUSE OF DEATH.— The mortality of acute 
pleurisy, whether dry or with efiusion, is small. The total mortality in ten years 
at St. Bartholomew’s Hospital \vorks out at 7 per cent., and it is interesting to 
observe that the mortality of the cases of pleuritis sicca is rather higher than 
that with serous effusion, but it must be remembered that the mortality is very 
much less than this really, because it is only the severe cases that are admitted 
into the hospital. 

Thus Ewald gives a mortality of only 2*7 per cent, in a series of 178 cases. 

In most cases when death occurs, it is due not so much to the effusion itself 
as to the disease of which the pleuritic effusion has been a complication, for 
instance tubercle ; or to some complication of the pleurisy, e.^., pericarditis ; or 
to some affection such as bronchitis, pneumonia, or pleurisy, on the other side 
of the chest, for with one lung completely collapsed and useless, a very slight 
complication in the other may cause urgent symptoms, and bring the case to 
an end. 

Mode of Death. — In most of the fatal cases the patients die slowly with the 
signs of asphyxia. This is associated with the signs of pulmonary congestion or 
bronchitis in the opposite lung. ^ 

As already stated, the evidence that the opposite lung is failing from the 
stress thrown upon it, is given by the signs of bronchitis. They are at first slight 
and of gradual onset, but sometimes develqp unexpectedly, with great rapidity 
and intensity. However slight they may be, they are an indication fof' imme- 
diate paracentesis. If paracentesis be performed at once, the congestion is relieved 
and the signs disappear; but if paracentesis be delayed, the lungs may not 
recover themselves after the removal of the fluid, and the patients die with 
gradually increasing cyanosis and suffocation, much as they do with bronchitis. 

Sudden Death in Pleural Effusion,— It sojoietimes happens that death 
occurs suddenly and unexpectedly. This is an extremely rare event now that 
paracentesis is performed early and repeated as often as may be necessary. All 

^ VolkmanrCa Sammhing, ,< * Wilson Fox, /.c., 1014. 



Tam* showing Age. Distribution. Sex. and Mortality for Dry Pleurisy and Pleurisy with Serous Effusion, for 10 years 
(Taken from the SUtistical Tables of St. Bartholomew’s Hospital) 
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the cases of sudden death described in pleuritic effusion do not equally deserve 
the name, for in some the death would be better described as rapid rather than 
sudden, as it may take some hours to occur instead of a few minutes. 

Sometimes patients have been found dead in bed without anything having 
occiirred during the night to draw the nurse’s attention to them, or, while 
sitting up in bed, they have fallen back upon the pillow, given a few gasps, and 
expired. These are usually regarded as cases of cardiac syncope, which they 
closely resemble. 

In other cases the symptoms are more like those of pulmonary embolism, for 
the patient may without cause be suddenly seized with intense dyspnoea, and 
become rapidly cyanosed, with a distended right heart and a rapidly falling 
pulse, being at first conscious and in the greatest agony of inin(l and body, 
but soon relieved from suffering by unconsciousness, and dying of asphyxia, 
sometimes in a few minutes, .at others after a long struggle, lasting, it imiy 
be, for several hours. 

Among my own caso.s I have seen three cases of sudden d(?ath in the coiir.se of pleuritic 
ctfusion. 

In one, acute pneumonia develoj)ed after the pleurisy, and this should hardly count. 

In another, a man 46 years of age had been ill a fortniglit ; the chest was tapped, and 20 ounces 
of serum removed with some difficulty. The next day he was .seized with greatly aggravated 
dyspnoea, and brought U]! a large, tough, whitish cast of a large bronchus. Tliis did not mate- 
rially relieve the dyspiioja, except for a very short time, and ho died a few hours later. The 
temperature and history did not suggest pneumonia, and there was no previous evidence of plastic 
bronchitis, nor anything to suggest diphtheria. No pod^morlem could be obtained, so that the 
exact diagnosis remained uncertain. 

In the third case, a man, aged 35, was admitted with a large effusion, which improved rapidly, 
so that in ten days he was allowed to got up. This was immediately followed by a relapse, the 
temperature rose to 103*, and there was much dyspna?a. Paracentesis was performed ; 98 ounces 
of serous fluid removed and great relief given. Thirty -six liours later, without obvious cause, 
dyspnoea became urgent, and in a few hours the ])atieiit died. On postt-7nortem examination no 
cause could be found, except that the he^rt was pale and flabby, , There was no clot in any of the 
vessels, nor anything in the lung to account for death. 

Rare as sudden death in pleural effusion is sit any age, the liability to it is 
greater with advancing years. It is very rare in children, although some few 
instances arc recorded. 

It seems to be more frequent in pleurisies of recent date than in those of 
longer duration, and Lcbert states that the risk of this event is less the longer 
the effusion has lasted. 

Various ex])lanations have been offered. 

1. Some authors have attributed it to mechanical interference with the circulation through 
the large vessels consequent on the displacement of the heart. Thus Clmmcl and Trousseau 
referreef it to twisting or stretching gf the large vessels at the base of the heart ; while Bartels 
and others referred it to stretching or kinking of the vena cava inferior ; the result being due 
to defective blood supply, in the former case to tlie brain, in the latter to the heart itself. 
Post-mortem evidence is lacking in confirmation of ffither of these theories ; for the twisting of 
the VGs.sels cannot be demonstrated on post-mortem examination, nor can it be produced experi- 
mentally. 

In either case these changes, if they occur, ought to be greatest when the effusion is large 
and left-sided ; yet cases of sudden death occur with equal frequency with right-sided effusion as 
with left, and in a large number of cases the effusion has been only of moderate size. Thus, of 
Dieulafoy’s 40 cases, in two-thiids the eifusion was on the right side, while in a large number 
the amount of fluid did not exceed 60 to 70 ounces. 

Wilson Fox’s results are much the same, except that th9 proportion of right- to left-sided 
effusion was equal. 

2. Another mechanical explanation is that of Garland, in which it is supposed that the heai*t 
it^lf is pressed upon by the fluid, especially the right auricle. If this were so, instances of sudden 
death ought to be more common when the effusion is on the right side and of considerable dimen- 
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sions, but this is not the case, nor is sudden death a common occuiTencn in cases whore the heart 
is obviously greatly compressed, as with now-growth in the mediastinum or with pericardial 
efTusioii. 

3. A more satisfactory explanation is that suggested by Riiynaud, See, and others, namely, 
that the sudden death is duo to cardiac syiico])e, consocjuent on myocardial degeneration, the 
result, it may be, of some complication like pericarditis or some general failure of nutrition, 
and this theory acc|uires some gtMicral supfiort by the increasing frequency of the event as age 
advances. 

4. The last, and by far the most satisfactory, explanation is that whicli refin's the death to 
cardiac clotting or to [lulmoitary einbolisin. 

The two modes of deatli, as already stated, are syncope and asphyxia. Many of the cases of 
syncope are undoubtedly cardiac in ongiti, while the cases of asphyxia arc bc.st explained by 
clotting and embolism. 

Clinically tho sympbuns of the aspliyxia group are exactly tho.se of pulmonary embolism. 

In some of the cases ante- mortem clots are found in the heart, cxUMiding sometimes continu- 
ously a long distance into tho branches of the imlmonary artery ; but so they oftcMi are. in other 
cases to which no sudden symptoms have occurred ; hence it is not the clotting it.self which is . 
the cause of death. More probably it is the detacliment of this (dot in whole or in part, with the 
consecpieiit embolism of the pulmonary artery, that (explains the sudden onset of symptoms. 
Such clots have been actually hmiid in these and similar eiises lying ciiil(‘d up in the pulmonary ^ 
arteiy, and when uncoiled they could be put back into their original ]ihic(f of formation in the 
htaru, thus distinctly showing their origin. 

It is these last two views, vi/., cardiac syncope and tiulmonary embolism, that seem to me 
to explain most satisfactorily both tho pathological and clinical conditions. 

COMPLICATIONS. — Most of the so-called complications of serous 
pleurisy, like congosti<^u of the opposite lung, hardly deserve the name, for they 
are really the consequences of the large ettusion left long unrelieved. There 
are, however, three alfcetions which may arise as real complications of tho disease, 
viz., pneumonia, bronchitis, and pericarditis, all of them rare. Independent 
bronchitiH is, perhaps, tho rarest of all. Pneumonia is next rarest, for although 
pleurisy is a very comme^n result of piieumoiiia, tho converse is rare. 

PerioarditU^ resulting from the spreading of tho inflammation from tho 
pleura to the pericardium, is not altogether rare, though here again it is more 
common to meet with pleurisy as the restilt of pericarditis than tho contrary. 
When pericarditis occurs, it is usually of the dry kind, docs not produce any 
grave symptoms, and usually resolves completely. It may, however, ])C a grtave 
complication, and is now and then the cause of death. 

ClotUrnj in tdie hearty with its results, the detachment of a portion and its lodgment 
in tho pulmonary artery or the ves.sels of the bnviii, ha.s been already rtjferred to when speaking 
of the causB.s aiKi modes of death. This would be bettor described as an accident ratlier than a 
complication. 

PROGNOSIS . — Tho immediate prognosis of serous effusion is favourable 
in the absence of any serious and unusual complication. The only danger that 
is likely to arise is in connection with the size of tho effusion, and that can be 
obviated by paracentesis. 

The ultimate prognosis depends upon the cause of tho disease, in other words, 
the prognosis is that of tho original disease of which the pleurisy is a conse- 
quence^ It is in the prognosis of the cases of apparently primary pleurisy that 
the interest centres. It has been shown that at least hO per cent, of these 
are probably of tubercular origin ; that being so, the ultimate prognosis is, of 
course, doubtful ; yet a very large number of them do well, and symptoms of 
tubercle elsewhere do not develop. Indeed, it seems as if we might draw the 
conclusion that tubercle of the pleura, like tubercle of the peritoneum, is one of 
the more curable forms of tuj^crculosis ; or to express it differently, that patients 
with tubercle of the pleura, as with tubercle of the peritoneum, may get 
apparently well of their disease, and remain well for a very long time without 
any other signs of tubercle developing. 
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DIAGNOSIS. — The diagnosis of serous effusion is, in most cases, easy, but 
there are certain conditions of the lung, of the pericardium, of the mediastinum, 
of the walls of the chest, and finally of the parts below the diaphragm, in which 
the exact diagnosis may present very great difficulties. 

Certain Conditions of the Lung» — Pneumonia. — The physical signs of pneu- 
monia and pleuritic effiision are, as a rule, so characteristic and so opposed 
to one another that no confusion between them can arise ; yet sometimes the 
physical signs are very misleading, and may cause the one to be mistaken for 
the other ; thus, in pneumonia the vocal vibrations, vocal resonance, and breath 
sounds, instead of being greatly exaggerated, may be entirely absent, just as they 
are with effusion. The explanation lies in the fact that the tubes are plugged 
with secretion. As. soon, however, as the secretion is removed and the tubes 
become pervious again, the characteristic signs of pneumonia appear and the 
difficulties vanish. 

In the same way, when the air-tubes have been long obstructed by a foreign 
body, or by new-growth, the part of the lung corresponding with the obstructed 
air-tubes passes into a condition of solul oedema^ and over this the voice- and 
breath-sounds are absent. As in many of these cases the temperature rises in 
consequence of inflammatory or degenerative changes in the collapsed lung, the 
diagnosis may become very difficult to make. 

A similar condition of the lung, with similar physical signs, is produced by 
hypostatic congestion or mdema, such as we are familiar with in the course of 
morbus cordis ; but, as a rule, this occurs only when the patients are very ill, 
have been long in bed, and lying more or less constantly upon the back. 
Besides this, the affection is bilateral. In the same way a solid mass of new- 
growth or a hydatid in the lung might simulate a localised pleuritic effusion, but 
the diagnosis of these affections is not always so difficult as might be anticipated, 
because the area of dulticss is either in an unusual place or of an unusual 
shape. 

In many of tliese cases where the physical signs are misleading, the history 
of the patient and the general condition will make tlie diagnosis cerbxin. For 
example, with a pneumonia, however puzzling the physical signs n^ay be, the 
high fever, the sudden onset, and course of the disease, and the altered pulse 
respiration ratio help to make the diagnosis clear. 

In a second group of cases the difficulty arises because with an effusion the 
voice- and breath-sounds, instead of being greatly diminished or absent, are 
exaggerated, so that sometimes even well-marked bronchial breathing is heard. 
In many of these cases, if all other physical signs fail, the character of the 
dulness may give the correct diagnosis ; for it is extremely rare, under any other 
conditions, to get that peculiar absolute tonelessness, or ston^ dulness, on per- 
cussion which is so common with an effusion. If, in a case of doubt, the 
ordinary signs of displacement of the organs be present, there can be no doubt 
as to the diagnosis, for suoh displacement hardly ever occurs except with 
effusions. On the left side, even with effusions of moderate size, the area of 
stomach resonance is diminished ; this is a point of some importance, but it is 
not quite conclusive, for there are cases of fairly large effusions, in*which the 
area of stomach resonance is ‘not only present but sometimes even increased. 
This is more common in children, but it occurs also in the adult. 

These difficulties are only likely to arise with serous effusions at the base of 
the lung ; in other parts of the pleura a localised effusion would in all probability 
be purulent, and there would be other symptoms which would point to the 
diagnosis of localised empyema. 
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Certain emditiona of the chest walh^ inflammatory tumours^ new-growthsy 
and other affections of the chest walls are not alwajs easy to distinguish from 
pleuritic effusion. 

The most difficult cases of this group are those of localised abscess in the 
chest walls. These are usually what are called “cold abscesses/’ of a very 
chronic character, and of a tubercular nature. These cases will be further 
discussed when empyema is being dealt with, for it is with a pointing empyema 
that they are most likely to be confused. 


Pericardial effusion rarely offers any real difficulty in diagnosis, for the area 
of dulness is continuous with that of the heart, and docs not extend far enough 
to the back. Even when there is a localised empyema close to the heart — a very 
unusual place, be it observed — the peculiar irregularity in the shape of tlie 
dulness will bo very suggestive of the correct diagnosis. Cases of this kind will 
be also referred to again iinder empyema. 


Certain conditions below the diaphragm, — The conditions that offer the 
greatest difficulty in diagnosis are those in which there mb some disease beneath 
the diaphragm pushing it up into the thorax ; for instance, subphrenic abscess^ 
abscess hydatid or cancer of the liver, affections of the kidney ami spleen, 
or an abscess which tracks upwards from below. 

On the left side the difficulties in diagnosis are not so great as they are upon 
the right, nor so frequent. 

1 liavo scon a case of abscess duo to gastiic nicer on the left side, which caused so much dis- 
placement of the diaphragm upwards that the diagnosis of empyema was made, but exploration, 
repeated on mure than one occasion, was fruitless. All the symnlumH pointed to the thorax 
rather than to the abdomen, and the diagnosis was not establishod until the autopsy was 
made. 


On the right side, owing to the presence of the liver, the shape of the area 
of percussion dulness is important ; thus the lower border of the liver, whether 
the disease be in the liver itself, or between the liver and the diaphragm, will 
stand lower than it should, indicating that the right lobe of the liver is either 
pushed down or enlarged; The upper line of dulness rises with a bold curve into 
the thorax in the nipple or raid-axillary line, and the line is not, as it is in cases 
of effusion, straight in front and rising to its highest at the back. The upper 
border is often raised in greater proportion than the lower border is depressed, 
and it is often roughly stated that increase of the dulness upwards means either 
hydatid abscess or cancer in the liver, or hydatid or abscess between the liver and 
diaphragm. 

In most cases of general peritonitis, or ascites, if the diaphragm be displaced, 
it is thrust up into the thorax, carrying the organs with it more or less sym- 
metrically, and nG« difficulty is presented : but this is not always so. 

Thus I remember a case of ascites in which the riglit side of the chest was dull up to the 
third sjMice in front, while on the left side the dulness was not above that which is usually met 
with in ascites. The light ])leura was tapped high up in the iifth space in the mid-axilla, the 
diagnosis being mode of a largo pleuritic effusion, but it was the abdomen that was emptied 
through this puncture. After death the diaphragm was found to be displaced, so as to corroHiKuid 
with the linek.of dulness described, and the pleura was healthy. In this case fluctuation could bo 
obtained in the upper intercostal spaces in the axilla by tapping the abdomen. This, I think, 
might have suggested the correct diagnosis, for I have certainly never seen fluctuation obtained 
so nigh up as this, transmitted through the diaphragm from fluid below it to fluid above it. If 
1 had another case of this kind 1 should tap the abdomen first. 

Pneumothorax, with effusion, rarely causes any difficulty in the diagnosis ; 
yet it is often missed, because not thought of; but if it be remembered, the 
characteristic signs give the diagnosis at once. 
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One difficulty that constantly arises in pleuritic effusion is to determine the 
condition of the upper parts of the lung upon the side affected, this being of 
importance in the bearing it has upon the cause of the effusion, for any affection 
of the apex would suggest that the effusion was of tubercular origin. Unfor- 
tunately a largo effusion alters the physical conditions of the apex to such an 
extent that the physical signs cannot be relied on. On the one hand, the lung, 
being compressed and congested, may yield some exaggeration of the breatli 
sounds with some prolongation of expiration and crepitotion, even when the 
lung is otherwise healthy. On the other hand, even when the lung is phthisical, 
the characteristic signs may not be obtained, owing to compression of the air- 
tubes and interference with the entry of air into those parts ; and so it happens 
that with a large effusion tubercular disease of the apex might exist sind not be 
recognised, or, on the other hand, be diagnosed when the lung was healthy. 
For these reasons it is best to wait until the effusion has disappeared before any 
decided opinion is expressed upon that point. Of course, if bacilli have been 
found in the sputum, the diagnosis is then made certain, but otherwise not. 

The diagnosis of the size of an effusion, — This, of course, is a relative term, 
and depends upon the amount of fluid in relation to the size of the chest ; thus a 
few' ounces in a child may produce almost as marked symptoms as pints do in the 
adult j but in any case the actual size of an effusion is very difficult to guess at, 
beyond a general statement that the'effusion is large or small ; thus I have drawn 
150 ozs. from the chest when I did not exfject to get more than half that amount, 
and I have failed to get more than 40 ozs. from a large adult when the chest 
seemed to bo brimful of fluid. 

THE TREATMENT OF PLEURAL EFFUSION.—During 

the early stages the treatment of Pleuritis Serosa is the same as that of 
Pleuritis Sicca. The patient should be kept warm in bed, placed upon a 
febrifuge or mild diaphoretic mixture, be given a niild aperient when necessary, 
fed imoii light food, and have the affected side gently counter-irritated. 

Under simple treatment of this kind, the inflammation comes to an end, the 
fluid may be rapidly absorbed, and convalescence established in two or three 
weeks’ time. 

Counter-irritation. — When the fluid is larger in amount, more powerful or 
continued counter-irritation may be employed. Thus mustard poultices might 
be frequently applied ; or the side be frequently rubbed with some rubefacient 
liniment, like the Lin. Terebinth. Acet.; or a lint or spongiopilino jacket may be 
made and freely sprinkled on the inside with turpentine or spirits of camphor. 

Iodine applied to the skin is a favourite remedy, partly because of its action 
as a counter-irritant, and partly because of its absorbent action, like that of 
iodide of potassium when given internally, upon the pathological products of 
inffamination. 

* 

Tlicro is a choice of throe preparations of iodiue, according to the action desired, ^dz., the 
tincture 1 in 40, the liquor 1 in 20, and the liniment 1 in 8. 

With sensitive skins, as in women or children, and especially in little children, iodine, 
even in the weakest form, acts as an irritant, and cannot be long used, because of. the pain it 
produces and the inflanimation of the skin it excites. The liniment frequently blisters, even in 
an adult, and is on that account not so often used. 

Blisiwing , — ^Wheii a blister is required, it is best produced by brushing the 
side over lightly with tincture of cautharides or' the blistering fluid of the 
pharmacopoeia. Except in chronic cases, blistering is not desirable, but then it 
sometimes produces a rapid improvement when milder measures have failed. 
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Methods, especially directed to the removal of fluid by driij^s, fall chiefly into 
two categories — the deHvative and the alterative ; but in estimating the efleet of 
the action of drugs, it must be borne in mind that most cases of pleural eflusiou 
of moderate dimensions tend to get well of themselves if left alone without any 
treatment at all, or under almost any of the lines of treatment ad vocated. 

Antipyretic treaimeiit in any of its forms lias ln^on practically ahandoned in the case of serous 
eflusiou, for it is not indicated, except whei'e the temperature is hit'll, and frequently the tem- 
perature is low, even with a large eflusiou. 

Bleeding. — Venesection is quite out of ])lacc and is now abandoned, although it might find 
its use in certain cases where there is much cyanosis and dyspucca, but would be then advo- 
cated because of the symptoms and not as a treatment of the disease. Nor are wet cups ever 
vused now, although dry cups over a congested lung do certiiinly give relief. If a local bleeding 
be necessary, as it might be for pain, a few leeches w'ill do all that is required. 

Derivatives. — The treatment of serous effusion by derivatives is based upon 
the theory that the absorption of fluid from a serous cavity, like the pleura, can 
be produced by establishing a drain from the body from some other channel, for 
instance, from the skin, the bowels, or the kidneys. Tims, according to tlic 
predilection of the prcscriber, diaphoretics, purgatives or diuretics would be 
employed. The fluids, however, thus discharged from the liody are of a watery 
nature and not albuminous, and, so far as we understand the mechanism of the 
removal of fluid from the pleura, it is not by a process of absorption through the 
blood vessels, but more or less mechanically by a pump-like action through the 
lymphatics. The theory, therefore, upon wliicli the derivative treatment of 
serous effusion is based seems to be incorrect ; nor is there clinical evidence to 
prove that derivative treatment has the effect supposed. It has, moreover, dis- 
advantages of its own, for, to be thoroughly carried out, it entails much discom- 
fort and distress to the patient. 

Diaphoresis. — Copious diaphoresis, whether produced by hot air or vajK)iir baths, or by free 
administration of the more ordinary diaidioreties, is depressing. The must eflectiial dia- 
phoretic, viz., pilocarpin, has several disadvantages of its own ; forbesides the depression which 
its full administration causes, it may produce a free discharge into the bronchial tubes, and 
thus load to severe dyspinca, or greatly aggravate dyspmea if it already exist. 

At the same time, a mild diaphoretic mixture is excellent during the febrile stage, and adds 
to the comfort of the patient, but it is given on general grounds and not with a view to the 
removal of the fluid. 

Purging. — Drastic purges produce great exhaustion, and, if pushed, upset the digttstion and 
destroy the apjietite, and so do more harm than goisl. At the same time it is advisiible 
keep the bowels gently and regularly moved, and for this purpose some mild purgative will bo 
probably necessary. 

. Diuretics. — There is no conclusive pi-oof that diuretics as such pronn>te the absorption of 
fluid, and accordingly Scoparium, Squill, Juniper .and such-like diuiH*ties are out of j>lace. Tho 
most useful drugs recommended as diuretics are Digitalis and Citrab? «»f (Jaileino ; but they arc 
really useful, not beq(Biuse of their action as diuretics, but for the elhjct they produce upon the 
heart. 

Another line of treatment, based upon similar theories, is that of the so-called Thirst-cure or 
Di'y Digt cure. The principle of this is the restriction of the fluid which tho patient takes to 
starvation limit. This method of treatment, though warmly advocated, has been fre<iu<mtly 
tried, found wanting, and abandoned. It causes great disccmifort and suffering to the patient, 
disturbs thc«digcstioii, and makes the taking of food a difliculty. 

Alteratives. — The treatment of serous effusion by means of altcmtivcs, such 
as mercury, iodine and salicylate of soda, has more to recommend it. 

Mercury and Iodine. — Mercury and iodine, es|)eclally on account of the influence they have 
in promoting the absorption of the pathological products of inflammation, might be expected to 
prove useful ; while all three have a decided bactericidal action when taken into the body, and 
might therefore prove useful in this way also, knowing, as we do, that so many of the serous 
vob. II. 47 
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Bifusions are of bacterial origin. These remedies may be applied externally, in the form of the 
tincture liniment or liquor of Iodine painted on, or of an ointment of Iodine or of Mercury, or a 
combination of the two, such as the Iodide of Mercury. 

Internally, Iodide of potassium is one of our stock remedies, frequently combined with 
quinine. A prolonged course of mercury, in cases of tubercular pleurisy, may do good in the 
same way, as it is stated sometimes to do in cases of acute tubercular disease of the lungs ; but 
for acute cases it is not much used. It is in place chiefly for chronic cases of considerable dura- 
tion, and then its action is difficult to estimate. 

Salicylate of soda was introduced chiefly on the theory that pleurisy is commonly of 
rheumatic origin. 

This subject has been already discussed, and it has been shown that ])leurisy is by no means 
a conimon complication of rheumatic fever, and that the evidence whicli attributes ordinaiy 
cast's of pleurisy to rheumatic fever is probably quite incorrect. 

I liave used Salicylic Acid and Salicylate of Soda frequently in cases of pleurisy, but have not 
been able to satisfy myself that they were of any use. 

The best line of treatment for cases of moderate effusion is the following : — 

1. During the febrile stage to keep the patient warm and quiet in bed, 

and feed him upon such food as his digestion can assimilate. 

2. To relieve any symptoms that may present themselves, for instance, 

pain and cough, by the appropriate means, which need not be further 
specified. 

3. To give the patient a mild diaphoretic mixture ; to keep the urinary 

secretions active by the use of an ordinary febrifuge mixture ; and to 
keep the btnvels sufhciently moved. 

4. To maintain the general strength by food, and by such drugs as digitalis 

and caffeine when necessary, or by general tonics such as quinine. 

5. To use iodide of potassium, or perhaps mercury, to promote absorption. 

6. To apply warmth and counter-irritation to the affected side, best of such 

intensity only as to keep the vessels continually dilated, ratlier than to 
cause any profound alteration in the nutrition of the skin, by the use of 
such remedies as Spirit of Camphor, Tur})entine, Capsicum, or the mild 
preparations of Iodine. A more powerful counter-irritant, such as the 
stronger preparations of iodine and blistering, are only in place in 
chronic cases, and after the febrile stage is passed. 

After the febrile stage is passed and the temperature has been normal some 
days, the patient may be allowed to get up, but great care should be exercised. 
He should not be allowed to leave his room for some days later, nor to go 
out of doors at all, except in suitable weather, for a chill very often lea^Is to a 
relapse. 

If such commoU'Sense treatment of the affection be carried out, assisted by 
such treatment as the nature of the case or the special symptoms may suggest, 
most cases get quite well without trouble, and without more than the necessary 
amount of discomfort or suffering to the patient. 

It is important to remember this fact in connection with the next line 
of treatment which we are going to discuss, viz., that by paracentesis. 

PARACENTESIS. 

Paracentesis has become so much the routine treatment of serous efihision 
that no doubt it is very often performed where it is not really necessary j and 
for any long series of cases that would show the natural history of the affection, 
i,e,y the prospects of cure without paracentesis^ we jhave to go back to years ago, 
when the operation was not so common. 

’ Thus, Louis gives a series of 229 consecutive cases of serous effusion, out of which 224 got 
perfectly well without i^raceiitesis. 
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Only 1 of this number died, and that was the result of pciicarditis. A similar series oi 
cases has been published by Walsh. 

Paracentesis is, when properly carried out, such a perfectly simple and safe 
operation that, with proper care, it cannot do any harm. Yet statistics, such as 
those quoted, are of interest and importance as showing that all the good 
results which follow paracentt?.sis are not necessarily to be credited to the 
operation. 

No arguments are now necessary in favour of paracentesis ; all that is 
necessary is to consider the details of the operation, and when it is desirable 
to perform it. 

1. Urgent canes . — There are certain cases in which paracentesis is not only 
the right thing, but the only thing to be done. This is when the effusion is 
large and the symiitoms severe. 

Then it may be necessary to tap the patient as soon as he is seen without a 
moment’s delay. This may be called Paracentesis Necessitatis.” Urgent 
symptoms do not depend upon the size of the effusion only, but to a great 
extent upon the rapidity of the development of the fluid. 

Thus very large effusions may be discovered where there is little in the 
symptoms to indicate their size ; and, on the other hand, sotne effusions not of 
very large size may be associated with severtt sym])toms, especially if the fluid has 
developed rapidly. The urgency, of course, will be greatest where oHiisions have 
formed, or re-formed after paracentesis, with great rapidity. 

Thus paracentesis may become urgent witliin a day or two of commencement 
of illness, and may have to be ro[)eated in a very sliort time. 

For instance, a young niaii of about 25 years of ago was admitted on wbat was the tliinl 
day only of illness. His cjlufst was brim full. Paraeoiite.sis was urgent ; SO ounces wen; rcnio\ ed, 
and in three day.s’ time he had to be tajipcd again, and the same, amount was removed, after 
which he made a rajiid recovery. 

I have also removed 127 ounces after only ten day.s’ illness, so that the rate of olfu.shm may 
be very rapid. 

On the otlier hand, .small effusions sometimes cause such grave symptoms as 
to require paracentesis before they reach any large size. This is not common 
with simple effusion, but is more likely to occur when the eflusiou comes as a 
cornpliciition of some other aftectioh, e.g., in the course of plithisis, pneumonia, 
or morbus cordis; or, again, where the effusion is double, ^.e., on both sides. 
In all these cases delay is dangerous, paracentesis should be performed at once, 
and if the fluid re-accumulate, repeated also without delay, even before the 
symptoms again become severe. 

2. In another ^lass of cases paracentesis, though not urgent, is desirable, and 
that without much deday, e.^., where the effusion is very large, although there 
may be no severe symptoms produced by it at the time. In such cases it is 
unlikelv that the fluid will spontaneously disjippear, for, owing to the pressure 
(if to no other cause), the pleural pump is out of gear and cannot work until the 
pressure is relieved ; and though in time the relief may come spontaneously, 
still it will *be only after lapse of some time, and all that while the patient is 
liable to sudden aggravation of symptoms, which would bring the case into the 
preceding group and make paracentesis urgent. 

With large effusions the removal of even a part of the fluid may lead to the 
rapid disappearance of the resl. 

3. A third group of cases is formed by those in which the effusion is of 
moderate dimensions, and in which no important symptoms are produced by it. 
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In nearly all these cases, as stated, the effusion will in all probability 
spontaneously disappear in time. What wo have to consider is whether 
paracentesis will accelerate cure, and when it should be performed. Upon these 
points there is room for great divergence of opinion. Some advocate the 
earliest possible interference, even as soon as the effusion can be diagnosed. 
Others would leave it for a period of two or three weeks, and some still longer. 

As to early interference, it is very difficult to prove the advantage of 
interference by figures, which are as likely to mislead as to lead to a right con- 
clusion. There seems to be a general consensus of opinion, with which iny per- 
sonal experience agrees, that it is not desirable to perform paracentesis too early, 
during the ingravescent stage, unless the effusion reach large dimensions rapidly or 
severe symptoms be present. As long as the clfusion is of moderate dimensions 
it is best to postpone paracentesis till the active or acute stage of the disease is 
passed, or at any rate until the case has been watched for some little time. 

Most of the cases at St. Bartholomew’s Hospital which were tapped had been ill, 
though not in the hospital, for two to three weeks. In some cases paracentesis 
was performed at once, being urgent, and in many after only two or three days’ 
stay in the hospital. 

On the other hand, experience is equally strong in favour of not leaving the 
effusion too long unrelieved, and it is generally felt that if an effusion shows no 
sign of diminution by the end of the third week, it will bo well to tap. 

The reasons for early paracentesis are chiefly theoretical. 

Fii*st, that the effusion is cliecked. Of this there is no conclusive evidence. Some aiitho- 
lities, indeed, maintain that operation duiing the active stage excites effusion, and acts as an 
initant to the xdeura. At any rate, what is constantly observed is that the fluid is rapidly 
rexn*oduced after paracentesis, just as if no good had really been done. 

Secondly, that the longer the lung is left compressed by the fluid the more likely it is to be 
bound down by adliesion, so as to become incaxiable of re-expansion. Now, although there are 
a few cases recoided in which extensive adhesions have fomied within a few days, such cases are 
altogether rare. If adhesions do form so early, they are usually soft and unresistant, so that they 
oifer no real difficulty to the rc-cxjuinsion of the lung when the inflammation has subsided and 
the fluid has been removed or has sj)ontaneously disax^peared. In the great majority of cases, oven 
when the fluid has been left for weeks, the lungs come out again without difliculty when the 
fluid is withdrawn, and there are many cases recorded in which the lungs have re-expanded com- 
X)letely after being compressed by an effusion for many mouths. 

Thus, Woillez reconls a case of complete re-expausion of the lung after an eflusion of nine 
months* duration, and I have seen the same occur after an effusion of double that duration. 

Thus the two main indications for early x>ai'acentesis proving to be based on theory rather 
than on clinical experience, it follows that there is no need to be in a hurry to perform paracen- 
tesis, but that it may be safely postpdncd for two or three weeks, or even longer if it should be 
thought desirable. At the same time it should not be X30st|)oned too long ; for there can^bs 
doubt that when the acute ingravescent stage is passed, recovery is greatly accelerated ; ifliat is 
to say, much time is gained by the removal of the fluid even when the effusion is small. 

1 

We might therefore sum. up the question of paracentesis in this way: There 
is no reason to hesitate to perform x^aracentesis whenever it seems in any way 
indicated ; at the same time there is no ncteessity to be in a violent hurry if the 
symxJtoms do not suggest it. 

The general frequency of x)aracentesis is about 50 x>er cent., t.«., incases of pkniitic effusion 
nowadays about 50 x>er cent, will be tax)ped. Of the 200 cases from St. Bartholomew's Hosx>ital 
92 were tux^pod, equal to 46 per cent. Of 50 cases under my own care, 27 cases were tapx>ed. Of 
the latter, 2 were tax)X>cd twice, and 3 three times. This agrees exactly with the larger figures 
from St. Bartholomew’s Hospital, in which 10 per cent, of the cases required more than one 
Xiaraccntcsis. 

Contra-indications for Paracentesis. — I do not think there are really 
any, but there are a few questions which deserve consideration in this relation. 
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(i) Fever . — In many cases that conic under observation the temperature is 
normal, for the eflusion has existed some little time and the febrile stage is passed. 
In acute cases, where the temperature is still high, the operation may be per- 
formed safely, if necessary, but the temperature is not usually materially aflected 
in any way by the operation. It is quite unusual to see the temperature drop 
after paracentesis for serous effusion in the way it often does after paracentesis 
for empyema, yet it may. 

Usually the fever continues for a time much as it was before paracentesis, 
even when the effusion does not re-form. (Cf. Chart HI., p. TOO.) 

Of course the i)crsistence of high temperature shows tliat the infiammation of 
the pleura has not completely subsided. 

It may even happen that jiaraccntosis may be followed by a rise of tempera- 
ture in a case in which, at the time of operation, the temperature was normal. 
This is probably to be explained by the irritation of the pleura, caused by the 
two layers coming once more into contact, for in many a return of pain and 
friction occurs. 

(ii) Phfhisin , — So many more cases of pleurisy are of tubenudar origin than 
was formerly supposed as to suggest the conclusion, wdiich 1 think to be correct, 
that the tubercular origin of an effusion does not affect the (question of 
paracentesis at all. 

There is a theory, it is true, that pleural effusion checks the progress of 
phthisis in the lungs. I do not tliink that tins rests upon any reliable clinical 
evidence, and I certainly do not agree with it. Within my own experience this 
theory has been responsible for leaving effusions unrelieved for a long time, and 
yet in the end paracentesis has been followed by complete recovery, without any 
progress in the disease in the lung. 

Pleural effusions associated with phthisis may therefore be treated in the 
ordinary way, but as the lung is alrcmly damaged, care will be necessary if the 
aspirator be employed, for too great suction may easily cause the diseased lung 
to rupture. 

(iii) Purulent Transformation of the Fluid . — More used to be heard of this 
risk ill years past than is heard nowadays, for in the first place this transforma- 
tion was not infrequently seen, and, in the second place, it was bidicwed to be the 
natural course of a serous effusion which laste<l any length of time. This theory is, 
however, wrong, and we now know that serous and purulent effusions, depending, 
as they do generally, upon different pathogenic organisms, are as a rule serous 
or purulent from the commencement, and remain so till the end. The purulent 
transformation of a serous effusion means fresh infection witli ])yogoni(; organisms. 
This infection might arise spontaneously from within, «.<?., from the lung or 
organs within the chest, or be introduced from without by paracentesis. 

In the latter case it is due to dirty instruments or a careless operator, 
and if the ordinary antiseptic precautions be observerl, the risk of converting 
by paracentesis a serous effusion into an empyema may be practically 
disregafded. 

Many years ago Dieulafoy^ maintained this in opposition to some of his con- 
temporaries, and his results could hardly be excelled by those of recent years. In 
180 punctures in 69 cases of pleuritic effusion there was no instance of purulent 
transformation. 1 remember to have seen such transformation occur not altogether 
infrequently in my student days, and occasionally also since, but I have never had 
an instance of it in my own pt'acticc, so that I believe such a result to be entirely 
within our own control. 


^ Bull, de PArademin de Mid,^ 1892, xxvii 488. 
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1 have seen also the opposite occur, viz., a purulent fluid become less and less 
purulent as paracentesis was repeated, and end at last by becoming serous, when 
the patient rapidly recovered. 

Operation. — An anaesthetic is unnecessary, for the pain of puncture is very 
slight. It is also on its own account undesirable, for an anaesthetic deprives the 
operator, during the removal of the fluid, of the guidance which the pationt^s 
feelings otherwise give. 

If, on account of fear or excitement, some anaesthetic be thought necessary, 
a whifF of nitrous oxide gas would be sufficient ; at any rate ether should be 
avoided on account of the irritation it causes to the air passages. 

A ptid of lint, soaked in a 20 per cent, solution of cocain, and applied for an 
hour or two before the operation is performed, will remove the pain of the 
puncture through the skin, but it will not affect the pain felt as the needle passes 
through the intercostal spaces, especialiy if it strike the ribs. A small sub- 
cutaneous injection of cocain would make the operation absolutely painless ; but 
injections of cocain are not devoid of risk, and may give rise to unexpected and 
unpleasant symptoms. Really the pain is so trifling that it is best for the patient 
to resolve to endure it without any anaesthetic. 

The aspirator is in most cases quite unnecessary, and, if employed, should be 
only exhausted to such an extent as to make the fluid flow. The great objection 
to its use is that unless a manometer be attached (and this does not form part of 
the ordinary apparatus), it is impossible to say what amount of suction is being 
employed, especially towards the end of the operation. Too much suction may 
cause the lung to rupture, and this is the common explanation of pneumothorax 
occurring during paracentesis. 

Rupture of the lung is less liable to occur with serous effusion than with 
empyema, for the lung is not so likely to be diseased near the surface ; yet it is 
impossible, in a case of pleurisy, to be certain that the lung is sound ;• and if, by 
undue suction, a phthisical cavity be opened, its contents wdll be sucked into the 
pleura, and with them very possibly putrefactive organisms, which will convert 
the serous into a purulent effusion. 

Thus, in a man of 50, 4 ounces only could be removed. The aspirator was then used ; the 
lung burst, and in a few days’ time a feetid empyema formed, which reriuircd resection of the ribs. 
In tiie end the patient made a good recovery, but only after some weeks’ illness. 

Even if the lung be sound, there may be adhesions which bind it down in 
places, so that as the fluid is removed, irregular expansion will take place, and in 
this way even a healthy lung may be stretched to such an extent as to give way. 

I doubt if any healthy human being could stand a pressure of more than 9 inches of morcuiy, 
and many will liaiflly stand more than 3 or 4. The pressure of a few inches of mercury is quite 
sufficient to burst a hoaltliy lung oUt of the body, so that the dangers of the aspirator, when 
carelessly used, are by no means imaginary. 

I 

The safest apparatus for tapping serous effusion consists of an ordinary 
trocar and cannula, wdth a tube extending to the floor. The tube, when filled 
with fluid, acts as a syphon. This is called Syphonag'e. « * 

Usually there is pressure enough in the pleura to till the tube with fluid ; 
but if not, the syringe may be necessary before thb syphon can act. 

The end of the tube should be placed in a small vessel filled with water, so 
that no air may enter the pleural cavity, if it should so be that the intra-thoracic 
pressure is negative. I have seen air gain access to the pleura in this way ; but, 
of course, if the mouth of the tube be under water such an accident cannot 
oedur. 
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Under this arrangement the fluid flows away under a negative pressure of from 
18 to 24 inches of water; that is, roughly speaking, the distance from the chest 
to the floor. This is equivalent to about 1 J inch of mercury. The fluid, as long 
as it flows, will remain under the same constant negative pressure, and not as 
when the aspirator is used under a negative pressure which constantly varies, 
from almost zero to even several inches of mercury. 

The effusion should not be removed too rapidly, and therefore the needle 
selected should not be a large one. Usually the middle-sized needle supplied 
with the aspirator, of about -jY of an inch in diameter, is largo enough. 

The Place of Puncture. — This should, of course, be as far as possible in the 
centre of the dull area ; but as in the majority of the cases of serous eflusion the 
fluid occupies the louver part of the pleural cavity, the common spot for punc- 
ture is on the horizontal level of the nipple in the fifth or sixth intercostal space 
in the mid-axillary or posterior-axillary line. A position lower than this is not 
BO convenient, for as the fluid flows the diaphragm quickly rises, and reaching the 
mouth of the cannula, may choke it. 

Mode of Operation. — The needle should be held firmly in the hand at right 
angles to the chest wall and pressed, with firm and constant pressure, slowly 
inwards. Directly the prick of the needle is felt, the patient will shrink and 
change his position. It will then be dillicult to know whore the point of the 
needle is, and it will almost certainly strike the rib. if this ha])[)en it will cause 
the patient pain, and may turn or break the point of the needle. If the needle 
be still pushed on, it nuiy slip over the edge of the rib and enter the chest with a 
jump, and thus go farther than was intended or desired. 

To avoid this, before the needle is used the finger or thumb of the other 
hand should be firmly pressed down into the intercostal space at the place where 
the puncture is to be made, and the needle then passed over the centre of the 
nail. By this means, even if the patient shrink, the place will not bo lost, and 
the needle will be easily introduced through the space and will not strike the 
ribs. 

Easy as it may be thought to avoid the ribs in paracentesis, it is in practice 
by no means so easy as it seems. 

The amount necessary to be removed. — There is no need to limit this 
by any theoretical consideration. If a syphon tube be used, I should recommend 
that as much be removed as will flow away easily. How much this will be in any 
given case it is impossible to foretell ; for even with large effusions it may liappon 
that little caii be removed on account of unpleasant symptoms which arise ; but if 
the pleura can b# emptied, or nearly so, so much the better. I make it a rule to 
take away as much as I can remove in this way without discomfort to the patient, 
and I have never had reason to think this general nile wrong. It is true 
that fj^o removal of a small amount of fluid is often followed by the spontaneous 
disappearance of the rest, but this cannot be calculated upon, and if the pleura 
has been only partly emptied and the fluid re-form, paracentesis will become 
necessary *all the earlier ; besides, it is a good thing to get the lung to expand as 
freely as it can without risk or discomfort. 

I have occasionally, after emptying the pleura as far as I could with the syphon, affix»*rl the 
aspirator to try how much more f could got away under a greater suction. Frequently I have 
faued to get more than an ounce or two, and that with the production of distress to tiie patient. 
Thus, after removing 80 ounces with the syphon, a suction of - 30 inches was necessary to drain 
10 ounces more, ana this caused much cough and pain in the chest, and was all that the jiatient 
could bear. 



724 


DISEASES OF THE ORGANS OF RESPIRATION. [SeC. 62. 

It follows, therefore, that all the fluid that can be safely removed can usually be taken away 
with the syi»hon alone, and that the aspirator is not necessary. 

The amounts removed, of course, vary. Sixty ounces is a fair average, but it may greatly 
exceed this. 

Any amount over 100 ounces is uncommon. 

Among the. 2r)0 cases analysed, 105 ounces were removed once, 112 once, 115 once, 120 three 
times, 127 once, 130 once, 139 once. Besides those cases I have twice removed 150 ounces. 

The largest amount recorded is, I believe, in a case of Liebeimeisters,^ viz., 7 litres, equal to 
245 ounces. When the paracentesis has to be repeated, the amounts removed usually decrease 
on each tapjiing, but not always. 



1st Punotui’ft. 

2nd Puncture. 

3i*d Punctuiv. 

Rato of Formation. 

. 

1. 

100 ounces. 

40 ounces. 

1 0 ounces. 

\ 

2. 

63 


94 


... 

... 

3. 

50 

„(6tli Uay) 

50 

,, (5 days later). 

27 ounces. 

10 ounces a day. 

4. 

24 


60 


43 „ 


5. 

90 

H 

100 

., (14 days later). 


6 » 

6. 

50 

fS 

57 

,, (4 days later). 

... 


7. 

70 

it 

90 

it 

40 ounces. 



Some of the recorded amounts appear almost to be incredible and impossible. 

Thus Hodges* evacuated 13 pints (260 ounces) at one operation ; and Oge,® after removing 
4 pints on one day, removed 14 more within forty -eight hours, 360 ounces in two paracenteses. 

Of pus even larger amounts have been removed. Gf, Wilson Fox, note, p, 967, «.(/., 11, 15, 
and 20 ])ints. 

Risks of the operation. — There are practically no risks at all if ordinary 
care be used and if the diagnosis be correct. 

Of course it is in all cases important to ascertain carefully, before the opera- 
tion is commenced, where the heart is placed, and this may be determined by 
auscultation, if by no other means. 

The diaphragm is very unlikely to be touched if the needle be inserted in 
the place recommended and directed towards the middle of the chest. A mere 
puncture of the diaphragm is, however, of no serious consequence, and I have even 
known, in a case of ascites, the abdomen emptied through a needle inserted into 
the right chest, to remove an effusion which was thought to be there and was not, 
so that the diaphragm was penetrated. 

Nor is the lung likely to he injured. It is, I suppose, often pricked, 
especially if the needle pass into the chest with a jump. A mere punctm-e \vill 
do no harm, and a laceration of the lung by the needle, 1 believe, hardly ever 
occurs. 

If the lung be torn during paracentesis, it is generally not du(j^to the needle but 
because the aspirator has been used and too much suction employed. 

Wounding of the intercostal artery is a danger more imaginary than real. 
I have never seen such an accident oc^hir, though a few cases of it are 
recorded. 

Indications for the stopping^ of paracentesis before the complete 
removal of the fluid.— The indications are mainly these — pain, cough, general 
distress, and faintness, change in the character of the fluid withdrawn, and dyspnoea. 
These symptoms are most likely to arise when tlie fluid hjis been removed rapidly, 
and especially if the aspirator be used with too miicH suction ; still they may 
occur in any case, and wdth every precaution. 

,.7 DeutaeJi med. JVoch.^ 1890, No. 11. * Boston, Med. and Surg. Joum., 1869. 

® Praeiiiimtt^ vol. xii. 
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1. Pain , — This is usually felt after the fluid has been flowing for a short time ; 
commonly beneath the upper part of the sternum, under the clavicle, or in the 
shoulder, and occasionally underneath the lower part of the sternum or in the 
prsecordial region. 

It is evidently often severe, for the patient may become very restless witli it 
or even feel faint, and the pulse may become unsteady. 

Under such circumstances the flow of fluid should be stopped for a time, and 
a little brandy given. When the patient has recovered the flow of fluid may be 
started again. Sometimes a good deal more fluid may be removed before pain 
is again experienced, but usually the pain increases directly the flow of fluid re- 
commences, and soon becomes so severe that the operation has to be stopped. 

No doubt, in most cases, the pain is due to the stretching of adhesions, which 
may even be felt by the patient to snap. As soon as the operation is over, the 
pain usually ceases. It may last sometimes for an liour or two, and may then 
be relieved by a little stimulant and a few mitiims of opium, or by strapping the 
side firmly. 

2. Cough is sometimes very troublesome, and is perhaps tho commonest cause 
of the stopping of the operation. It is dry, short, frequent, painful, and sometimes 
almost paroxysmal, it usmilly commences after a certain amount of the fluid has 
been withdrawn, and becomes worse if the withdrawal of fluid is continued. 

It may be due to the irritation of the lung, as it expands, by the cannula, 
and will then diminish if tho needle be slightly drawn out ; this maiHcuvre, at 
any rate, should be tried before the operation is 8topi)ed. But it is often to be 
attributed rather to irritation in the lung, consequent on its re-ox j)ansion and to 
the alteration of the circulation through it. 

If the cough be very severe, and if it continue after tho needle is removed, 
a little tincture of opium should be given on the tongue and the side bo flrnily 
strapped for a few hours. 

3. General Distress, — Sometimes, without either pain or cough, tho patient 
complains of great general discomfort and alarm, and passes into an emotional, 
almost hysterical, condition, and soon begs that the operation may be stop})ed, say- 
ing that he cannot endure it any loiiger. Yet the attacks arc not hysterical, for in 
nervous, emotional patients who dread the operation the excitement is present 
before the operation is commenced, and generally ceases as soon as the needle has 
passed and tho fluid flows ; whereas, in these cases the condition comes on after 
the fluid has been flowing for some time, and often in patients who have had no 
dread of the operation, and arc phlegmatic rather than nervous, excitable jiersons. 

The attacks are very like what is seen in certain cardiac conditions, and they 
may very likely be of cardiac origin, consecpicnt on the disturbance of the 
circulation by the removal of the fluid from the pleura. At any rate, they have 
a real basis, and nfky prove of considerable gravity if disregarded. 

It is best at once to stop the flow of fluid, and if the symptoms do not pass 
off quickly to terminate the ojicration. 

4. Qhange in the character of the fluid , — 

(a) The fluid may become blood-stained , — This is due usually to the rupture 
^ of some vascular adhesion, or to the tearing of vascular vegetations 
on the surface of the lung. It is usually developed towards the 
end of the paracentesis. It is rarely more in amount than enough 
to stain the fluid red, the colour being bright red, like that of 
recent blood, not dark, as in those cases where tho fluid itself has 
been sometime hH3morrhagic. In those rare cases in which the 
intercostal artery has been wounded with the needle, the hiemor- 
rhage may, of course, be free. 
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In small amounts it is of no significance, and need not interfere 
with the completion of the paracentesis; but if it be more than 
a little it is well to suspend the operation. 

(2>) Air may pass with the fluid , — This means that the lung has been 
ruptured, and should be an indication for stopping the operation at 
once ; for although, if the lung be healthy, the mere entry of air into 
the pleura will do no harm, still if a cavity have been opened it may 
lead to the passage of the contents of this cavity into the pleura, 
and to the conversion of a simple serous effusion into an. empyema. 

5. Dyspnaia , — This sometimes sets in unexpectedly, and may quickly become 
considerable ; but it is quite a rare complication. 

If the patient complain that the breath feels short, the operation should be 
suspended for the time ; the sensation then, as a rule, quickly passes off, and the 
operation may be completed. It is probably more subjective than real, and 
depends upon the alteration of the circulation through the lungs. 

In some rare cases dyspnoea may be considerable and attended with some 
degree of cyanosis. The cause of this is often obscure, but it is sometimes con- 
nected with another rare and remarkable occurrence during paracentesis, viz., 
albuminous expectoration. 

6. Albumitious or serous expectoration , — It sometimes happens that during 
the paracentesis the patient begins to cough and complain of some shortness of 
breath, and soon after to expectorate a quantity of clear frothy fluid. The 
cough is almost constant, though not very violent or paroxysmal, and with it 
there is some shortness of breath and occasionally even considerable dyspnoea. 

Wheezing and crepitatipn are heard over the lung, usually over the affected 
aide only, but occasionally on both. After the symptoms have lasted for an 
hour or two, or perhaps a little longer, they usually subside, and the case runs 
its ordinary course, but every now and then the symptoms are extremely severe, 
and the patient dies of suffocation. 

Albuminous or Serous Expectoration. 

Albuminous expectoration is really very rare. Terillon ^ collected 21 cases, 
chiefly of French origin. Since that time isolated cases have been recorded, but 
the total number is still quite small, probably under 50. The figures often 
quoted ^ivo a quite erroneous idea of the real frequency of the affection. 

The most recent article on this subject, with a comxdete bibliography up to date, is given by 
Dr. Horton-Smith Hartley in the St, Barthol, Hasp, Iteportsfox 1905, p. 77. Another important 
paper with bibliography is that of Riesmann, Amer, J, of Med, Sc,^ Apr. 1902. 

Thus Ewald ^ states the disease to have occurred in his practice in 1 out of 26 ; Martineau 
in 1 out of 60 ; but its frequency is really very much less than this. I beRevc it to be quite one 
of the rarest events in pleuritic effusion. 

One case of mine occurred in a man of about 40 years of age, who had a right-sided effusion 
for about three or four weeks. I performed paracentesis myself, using the syphon and not the 
aspirator. The fluid flowed readily, and after about 40 ounces had been withdrawn tKC patient 
began to cough ; the cough increased in fre(}uency and caused him much distress.' This was soon 
followed by a little dyspnoea. Expectoration commenced in about ten minutes, and in an hour 
the patient brought up 8 ounces. The attack lasted for three houra, during 'wlfich a pint of 
frothy fluid in afl was coughed up. Over the right side, that is the side of effusion, there was a 
f^ood deal of wheezing and crejutation, and a little also on the left. The patient’s condition was 
in nowise such as to cause alarm ; the symptoms rapidly subsidy and the patient made a good 
recovery. 

In another case of my own the patient was a fairly healtny young man with a large effusion 
of no long standing. The paracentesis was performed[ in the usual way with very little suction. 

^ Wilson Fox, references, p. 1070. 



1 These de Paris, 1873. 
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The operation was completed without the occurrence of any special symptoms, but within a few 
niinutcs the discharge began and lasted for two houm, during which time about two and a half 
pints of clear watery fluid were expectorated without any difficulty, and without any grave 
symptoms or urgent dyspnoea. It came entirely from the recinitly expanded lung, and ceased 
almost as suddenly as it oegan. The patient m^e a rapid and good recovery. 

An interesting case, which, however, comes into a different category, has been recently pub- 
lished by Dr. Calvert, in which nearly a fortnight after paracentesis a serous discharge com- 
menced and lasted for nearly four months, in the end ceasing gradually and the patient making a 
good recovery. The fluid came from the upper parts of tln^ lung on the atfocted side. Calvert 
suggests, as seems most probable, that it was duo to adhesions, which, as the lung ex^ianded, 
compressed the pulmonary veins coming from the upper lobe. 

The following case is recorded by Dr. Grandage : — 

Aman aged 31 was admitted into St. Bartholomew’s Hospital,\tiider the care of Dr. Tooth, with 
left pleural efliision. He was well till six weeks previously, when his breath became short. He 
rapidly lost fle’sh and strength, sweated at night, and after being a month in bed at homo was 
admitted into the hosjiitaf. His general condition suggested acute tubofculosis, but the chief 
local signs were those of left pleural eifusion. 

Aug. 2. Five days after aamission the chest was tapped. 86 ounces of clear serous fluid were 
withdrawn slowly, the operation taking 40 minutes. Half an hour later ex])ectoration com- 
menced and lasted 2^ hours, during which time he brought up 25 ounces of clear, somewhat viscid 
fluid. He became much distressed, and cyaiiosed. Strychnine had to be injected, and ho rallied. 
The left lung was evidently the source of the fluid, for loud bul)bling crepitation was hoard at 
the time all over it. Paracentesis became necessary in all 6 times, in tlio first four of which 
albuminous ox[)Cctoration occurred. 


Paracentesis. 

KXI» KOTO RATION. 

Date. 

Quantity. 

Time occupied 
in Parac. 

j Time when 
i Expect, began. 

Duration of 
Expect. 

Amount 
brought up. 

Aug. 2 
„ 12 
.. 26 
Scj). 10 
» 17 
„ 19 

85 ouiicos 
100 

64 ,, 

83 „ 

80 „ 

40 „ 

40 minutes 

65 

70 ,, 

30 „ 

25 „ 

^0 „ 

i 30 minutes 

i 16 ,, 

1 10 

! n „ 

! 

i 

i 

! 

3 hours 

3.\ „ 

8" „ 

44 .. 

25 ounces 

30 „ 

ii6 „ 
o 

•• »* 


On Sept. 26, a week after the last paracentesis, the patient died of asthenia. Fluid began to 
appear in the right ])leura after the third tapping, and in the abdomen. 

Post-mmiem . — Acute diffuse geiieralisea tuberculosis of botli pleunc, tubercular bronchial 
gland, hasmorrhagic infarct in both lungs. Old tubercular masses (fibrous, not ca.seous), one in 
left apex, and 5 or 6 throughout right lung. Recent tubercular pericarditis, both layers being 
nearly J inch thick. 

Careful analyses were made of both the fluid from the pleura and that expectorated. 
Differences were 8how%, hnt the effusion in the pleura, owing to the intensity of the inflamma- 
tion, had more nearly than usual the constitution of the blood serum. 

The cases differ a good deal inter se. 

Aedhs , — The attacks rarely come on during paracentesis, but subsequent 
to it and after an interval, which may be a few minutes only, and is rarely more 
than an hosir ; in a few instances it has been as much as two hours ; in three 
cases the interval was still longer, once as much as 18 hours. 

It is more common in males than females (2^ to 1). 

Age . — It is very rare in children. One has been met with in a girl aged 
9^ years. With this exception the youngest case was aged 21. It is commonest 
between 20 and 30 years, probably because pleuritic effusion is commonest then. 

Side . — It occurs most frequently with left-sided effusion. 

The duration of the attack is usually short, not more than an hour or two, but 
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occasionally longer ; in the longest recorded case the attack continued for two days 
and two nights (forty-eight hours). It may, however, be fatal in a few minutes. 

The quantity oj fluid varies usually with the duration, from a few ounces 
only to even more than 3 pints. The actual amount often appears much greater 
than it is, owing to the number of air-bubbles with which it is mixed. 

In character the fluid is frothy, in appearance like that of acute bronchitis. 
On standing it divides into three layers, the upper whitish and very frothy, the 
middle opalescent, yellow or amber in colour, the lower denser and more viscid. 
Analysis shows that it is generally rich in mucin and poor in albumen, but in 
these respects the recorded analyses show very great differences, but all alike 
show marked differences between the expectoration and the fluid in the pleura. 

The pleural effusion. 

Ppt. with acetic acid . . . Slight. 

Mucus ( Terillon) . . . 1 *6 jwr cent. 

Albumen Beaurnetz) 6 to 8 per cent. 

The physical signs^ indicating congestion of the lungs, viz., wheezing and 
crepitation, are present usually on the affected side only, but occasionally on 
both ; while in some of the fatal cases, though aggravated by the paracentesis, 
they were present before the operation was commenced. 

There appears to be no necessary relation between the duration of the pleurisy 
prior to paracentesis and the liability to serous expectoration ; but, as a rule, 
the cases have been of at least some weeks’ standing. 

Where paracentesis has been repeated, the serous expectoration has sometimes 
followed each operation, and Beheir ^ records a case in which this happened four 
times, Gee one in which it occurred three times, ^ and Grandage four times (see 
above). 

It is not to he connected simply with the use of ' the a«/«raf or or the employ- 
ment of too much suction in drawing the fluid oif, for in 16 (iion-fatal) cases, 
recorded by Diculafoy, the aspirator was used only in 4, the fluid in the other 
12 being removed by syphonage ; while in 6 fatal cases the aspirator was used 
only in 3. Diculafoy,® however, thinks that the risk is increased if the fluid be 
drawn off in too large quantity and with too great rapidity. 

The result is rarely fatal, though the symptoms may be very alarming for a 
time. If fatal, it is quickly so as a rule. The prognosis is only grave where the 
patient is greatly debilitated, or the heart or opposite lung are diseased. 

Complications and post-rmriem appearances, — Among the fatal cases some 
other complication besides the effusion is generally found, e,g,^ morbus cordis, 
pleural adhesions over the opposite lung, a clot in the pulmonary vessels, or, as 
in Scriba’s^ case, a fibrinous plug in the bronchus of the affected side. The 
general post-mortem appearances of the lunp are those of extreme oedema. 

Serous expectoration is stated, moreover, not to be peculiar to paracentesis. 
Thus, cases are described, in the course of empyema, of thoracic aneurysm ; and 
in some cases of pleural effusion it occurred before paracentesis. Similar expectora- 
tion may occur when the trachea has been pressed upon and on the point of 
being perforated by an aneurysm or new^rowth ; but as the fluid is then saliva- 
like, not mixed with air, and frothy, these cases of tracheal pressure can 
hardly, I think, be fairly compared with the conditi#ns we are now discussing. 

^ Wnion Medic,, 1873. ^ Bartkol, Hoap, Rep,, 1886, vol, xxii. p. 99. 

• Bull, de VAcad. de M4d,, 1892, xzvii. 488. 

^ D, A, f. klin, Med,, 1885, xxxvi. 828, and four other references. 


The albuminous expectoration. 


Copious. 

1 ’4 per cent. 
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Serous expectoration certainly seems to be less freqtient of recent years than 
it was twenty or thirty years ap:>, and I think this must be connected with tlic 
earlier performance of paracentesis. 

Theories, — There are three explanations of the phenoinonon which have been 
suggested. 

I. Perforation of tJie hniff, and th« dischargo of thn fluid from the filoumi cavity tliroimh 
the lung ; the perforation being duo either to laconition by the needle or to rujituro by the 
aspirator. 

To this theory there are several insuperable objections. 

1. That, if the result of ])erforation, the discharge of fluid ought to coniinence at once, and 

not after an interval, sometinies a long inU<rval, as is occasionally the tiase. v 

2. That air should escape with the fluid during the operation, and tlur physical signs of 
pneumothorax develop, hut tliis does not occur. 

3. That spontaneous perforation of the lung, common as it is in emi>yema, is practically un- 
known with serous efl'usion. 

4. That a puncture made by the needle would be too line for the fluid to esca}>o by. 
Puncture of the lung is cerbiiiily not a rare accident in paracentesis, and ju’oiIium's no results of 
consequence. The argument that punctures are not found post-mortem in the fatal eases is not 
worth much, because the aperture is not always to bo found even in pncumotln»rax. 

5. That when the (drusion is large, as it usually is in the cases where albiimitioiis expectora- 
tion occurs, the lung is so far away from tlie scat of puncture that it could haitlly be readied 
by the needle. 

fl. Lastly, there is the diflerence in the chemical constitution of the two lluids, viz., that 
ill the pleura and that discharged hy exiiectomtioii, the fonner containing much albumen, and 
the latter much less alhuinen, and a great deal of mucus. 

II. AhsorpHuii of the effusion hy the Iniuj . — The difl’ereiice in chemical constitution of tho 
two lluids is also conclusive against this theoiy, to which may be added the further objection 
that the passage of the fluid into the lymphatics of tho lung through tho stiimata is the natural 
process by which fluid is removed fiom the pleum, and that, however rapid this may be, it is 
not accompanied with the exudation of fluid fi*om the bronchial tubes. 

III. There remains the third and only satisfactory theory, viz., that the condition is the 
result of oedema of the himj. This theory seems to conform best to tlie facts, for — 

(/*) The condition takes some little time, it may ho an hour or so, to devoli»p. 

{h) 111 the fatal cases mdeina of the lung is the pathological condition found on post-morirm 
examination, and with this the physical si^s observed during life agree. 

(e) In some cases cedehia of the lung has been diagnosed during life and Ibuml pmst-nvorUm, 
although there had been no alhumiiiOusexp(;ctoration.^ The simple nx])lanation then is 
that death occurred so rapidly that suflicient time, had not elapsed for expectoration to 
occur. 

(d) Theoretical considerations supput this view ; for when a lung has been for some 
time collapsed and is raiiidly distended, the result must he tJmt not only will air pass 
into the air vesicles, but blood into the blood vessels, us well as lymph into 
the lymphatics, just as happens in the subcutaneous tissue after tlie application of dry 
cups to the skin. Cohnneim showed that the jierincahility of the vessels in a lung 
which had been some time colla[)sed was far greater than iiiat of a healthy lung, so that 
the fluid w'lMiId i>ass more readily from the blood vessi^Is into the lyinpliatics, and 
probably also from the lymphatics into the air vesicles or bronchi. 

But though these general conditions, favouniblc to tho production of redoma of tho lung, 
exist iii 4 ^wery case which is tapped, yet serous ex|H*ctoratioii is a very rare event, and some ex- 
planation must be found for the fact that it docs not occur under oitliiiary circumstances. 
»Some nervous influence, leading to iiaralysis of the vasomotor ne.rvos, has been suggested as 
HU explanation. “Obscurum per obscurius ” is the best criticism with which to meet such a 
theory as this, for it rests on mere sjicculation and is unsuppoi-icd by facts. 

There is more ground for the belief tliat the explanation is to be souglit in abnormal patho- 
logical conditions. In the uon-fatal cases the serous expectoration must depend upon some 
transient condition which soon riglits itself. It seems most natural to connect this with the 
sudden disturbance of the circulation to which the withdrawal of fluid must lead, a view which 
is supported by Colin heim's observation just referred to. This would be most marked and most 

» Woillez, VUnim 1873, No. 77. * Herard, Hid,, No. 8(1. 
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likely, therefore, to produce symptoms when a large amount of fluid had been withdrawn 
rapidly ; and it ma^ bo due to the improved methods of paracentesis that the condition is less 
frequent no^tr than it used to bo. 

Ill the fatal cases the phenomenon, though excited by the withdrawal of fluid, must depend ' 
upon some abnormal condition which is persistent. Thus, if the blood gain access to the lung 
freely through the arteries and yet cannot circulate, owing to some obstruction cither on the 
side of the veins or lymphatics, oedema of the lung would necessarily occur, and conceivably 
also a discharge of fluid, just as swelling of the leg occurs when the lymphatics or main veins of 
the limb are obstructed. The morbid changes found post-mortem support this view ; thus in 
some instances morbus cordis lias been found, in others a clot in the pulmonary vessels. 
Lastly, there is the remarkable case recoiled by Scribu, in wliich the main bituicliiis was found 
plugged by a flbrinous coagulum. The condition of the lymphatios has not, so far as I ki)ow, 
been carefully investigated in these cases. 

Sudden death in connection with paracentesis.— This is the rarest of 
all occurrences in pleuritic effusion. 

If one can judge from recorded cases, it is probably rarer now than it used 
to be, because in the present day effusions are not allowed to remain so long, 
or to reach so large a size without relief. 

It may occur at three different periods — either immediately on the introduction 
of the needle, during the operation, or shortly after the operation is over. 

In the first case it is due to shock, and is similar to wliat is seen in puncture 
of the abdomen. Instances of this very rare event are recorded by Besnier and 
also hj Leichtenstern. 

Sudden death occurring during the operation, or soon after it, is to be referred, 
no doubt, to the same causes as lead to that event before the effusion has been 
tapped, or to the complications which have just been described as the result 
of the paracentesis, viz., cndenia of the lung and albuminous expectoration. 

In the 260 cases upon which my statistics are based, in 2 only did de,atli follow shortly 
after paracentesis, but in neither did the fatal result depend, as far as could bo seen, upon the 
operation. In the first, a man of 48, the operation was performed successfully, though 
only 20 ounces of fluid were rcmoveil, and then only with the help of an aspirator. The next 
day the patient suffered inucli from dyspna3a ; in the evening, thirty hours after the para- 
centesis, he expectorated a bronchial cast 6 inches long, and died of sulfocatioii. No autopsy was 
permitted, but as some patches of membrane were obscived on tlio faucc.s, it is possible 
that the patient had di})hthoria. 

In the second case, a man of 35, a large effusion existed, which was relieved by 
paracentesis. Subsequently, after getting up, the patient had a relapse, fluid re-formed rapidly, 
and was again removed by paracentesis. Thirty-six hours later severe dyspnata set in, and 
the patient died in a few liouix. The necropsy (beyond 36 ounces of fluid in the pleura) 
showed nothing but a flabby and somewhat fatty heart. The condition of the heai n was, no 
doubt, the cause of death. 

Physical sig^ns after paracentesis. — Usually as the fluid is removed the 
lung expands and the organs return to their normal places. Breath- and voice-sounds 
become audible in parts where they were absent before, and frequently friction 
is heard and may be felt, sKowing that the lung has reached the chest walls, 
and that the two layers of the pleura are actually in contact. 

Friction is most frequently heard in the upper part of the chest, or, at afly rate 
not in the lowest. It may be audible over nearly the whole side. Usually it 
disappears in time, as the two layers of the pleura become adherent, but it may 
continue a long time. 1 have heard it nine months after the paracentesis, as 
plainly and as extensively as at first. 

With the return of breath sounds wheezing or crepitation are also heard, 
and are no doubt due, in most cases, to some exudation of fluid into the air- 
tubes ; the crepitation may be the result of the opening out of the collapsed air 
vesicles, and is then not easy to distinguish from some forms of pleuritic friction. 
In^ither case these physical signs quickly pass off. 
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The percussion over the upper parts of the chest often becomes markedly 
tympanitic, so as to suggest the occurrence of pneuniotliorax ; but as the voice- 
and breath-sounds are audible, and often, in addition, crepitation and wheezing 
are heard, while the more characteristic signs of pneumothorax are absent^ it 
is clear that the tympanitic resonance is connected with the expansion of the 
lung. This is to be explained, 1 believe, in the same way as that met with 
above a pleural effusion or a pneumonic lung, as due to the loss of clastic 
tone or tension in the lung, the nutrition of which has been impaired by being 
for some time collapsed. 

This hyper-resonance after paracentesis is generally met with in the upper part 
of the chest in front, but it may occur elsewhere ; for instance, I have seen 
it behind, at the angle of the scapula. It usually passes away in a few hours, 
but it may persist for two or three, d.ays. With this hyper-resonance is some- 
times associated great exaggeration of the breath-sounds, so that they may 
become bronchial or even amphoric. This, top, is a transitory phenomenon. 

Pneumothorax after paracentesis has been already referred to. It is usually 
due to rupture of the lung owing to excessive suction being employed witli 
the aspirator. Sometimes, when the intra-thoracio pressure is negative, air may 
enter by the needle, for which reason it is wise, if the syphon be empl(»ye(l, that 
the mouth of the tube should be kept under water; but more commonly, if air 
enter the thorax through the needle, it is later in the operation and after a 
certain amount of fluid has been removed. 

It has been stated that air may gain access through the skin punctui’e at 
the side of the needle. 1 do not think this is possible, and I certainly have 
never seen it happen. 

The presence of air in the pleura after paracentesis has also been 
referred to the exhalation of gas from the fluid. That the effusion contains 
much gas, which can be easily sucked out of it, is seen in the aspirator- 
bottle, while it is being exhausted. This, however, only occurs when tlie bottle 
already contains air, and does not happen if the mouth of the tube by which 
the exhaustion is being made is below the level of the fluid, or if the bottle 
be completely full of fluid. 

In tho same way in the pleura the exhalation of gas from the fluid implies 
the pre-existence of air already in the pleura, but it does not explain how tlie 
air got there. 

The presence of air in the pleura is not in itself harmful, as long as it is 
aseptic, for it is readily absorbed. The risk is, that tho air in entering tho 
pleura may carry infective organisms with it, and excite some fresh or 
different kind of inflammation. The source of infection is no doubt to be found 
in the tubes used* if they have not been properly cleaned and disinfected, and 
it is during its passage back through them that the air acquires its infective 
properties. 

In certain cases disinfected air has been deliberately introduced into tho 
pleura, with the object of displacing the fluid by air, which may be more readily 
absorbed. * 

The cases in which this procedure has been recommended are those in wliich 
the lung is bound down hy ^idhesions so that it cannot completely expand 
to fill the pleura, the space left becoming in consequence refilled with fluid, 
almost as soon as it has iSeen emptied. When used in this way the air 
should be passed through boiled water containing carbolic acid, or some other 
antiseptic, and filtered through cotton wool. 
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Experience docs not, as a matter of fact, show any material advantage for 
this method of treatment over that of leaving the fluid there, and performing 
paracentesis when necessary. 

Indeed, the air is quickly absorbed, and the fluid returns just as if no air had 
been introduced. At the same time, this is a method which might be reasonably 
tried in obstinate cases. 

Results of paracentesis. — The results of paracentesis, when properly carried 
out, are almost always beneficial. In some cases recovery is very rapid, and a single 
paracentesis may be sufficient for cure. Even the removal of quite a small 
portion of the fluid is often followed by a rapid absorption of the rest. Fre- 
quently the operation has to be repeated (10 per cent.). No special rules can be 
laid down as to when, and how often, paracentesis should be performed ; but, 
speaking generally, the indications for its repetition are the same as those for 
the original operation, except that it is not necessary to wait so long. There 
are, in my experience, no objections to repeated paracentesis, and though some 
writers set their authority against it, 1 cannot understand their reasons now 
that the operation is so free from risk when properly performed. 


Treatment by Free Incision. 

If paracentesis fail to cure an effusion, is there anything else that can be 
done ? The only thing that remains is to lay the side freely open and to put in a 
drainage tube ; in fact, to treat it in the same way as an empyema. Whether 
this is a line of treatment which can be safely adopted, will depend upon the 
nature of the particular case in question. It will, of course, be quite unsuitable 
to any case where pleuritic effusion is secondary to some grave disease, as, for 
instance, advanced phthisis or mediastinal tumour; and it is practically restricted 
to cases which are, as far as can bo estimated, of simple origin, or, if of tubercular 
nature, where there are no signs of progressive disease. 

The objection is that, do what wo will, even with the strictest anti- 
septic precautions, it will be found practically impossible to prevent the serous 
effusion from being converted into an empyema ; and although the risks of 
empyema may not be so great as we have been hitherto accustomed to regard 
them, still they are certainly greater than those of simple serous effusion. 

There are but very few" cases recorded in which this method of treatment 
has been adopted. I have treated two cases in this way, and both with success. 

1 . A young lady, aged 31 , whose abdomen and right ploura had been full of fluid for 
0101*6 than twelve months, came under my care with the question as to whether anything 
could be done to relieve her. The fluid had been known to be present for some months, but 
paracentesis had never been performed, either of the pleura or the abdoniien. The- case was one 
evidently of tubercular origin, but there were no signs at the time of any pro^essive mischief ; 
for although the patient w'as extremely thin and feeble, yet there was no elevation of temperature 
or night sweats, no cough or expectoration, nor anything to indicate the presence of phthisis. 

The abdomen was tapjied, and the fluid did not return. The pleura was ta])ped r^eatcdly, 
in all thirty- nine times in the course of twelve months. At the end of that time the side was 
laid freely open with the usual antiseptic precautions, and a drainage tube inserted. The day 
after the operation the temperature rose ; it became hectic, and continued hectic fora considerable 
time. A week or so after the operation, the fluid, which had hitherto been serous, became 
purulent, but the discliarge was never copious, and the drainage was free, so that the fever did 
not seem to be due to the condition of the pleura, and it was feared that a fresh outbreak of 
tuberculosis had occurred. For three months the patient regained in a very critical condition, 
but then bemn gradually to improve : the fluid ceased to be purulent, soon the discharge oeasod, 
and the side wa.s closed, tlio lung expanding completely, and no external deformity was 
left. It is now' more than twelve years ago ; the chest still continues, I believe, perfectly normal, 
and no fresh signs of any kind have developed, either in the lung or in the pleura, the i-ecovery 
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being, so far as the pleura goes, complete. Fluid returned after some time in the abdomen, 
and this required paracentesis on several occasions. 

Shortly after the publication of this case. Dr. jSLorrison recorded a similar one which hud 
been under his care in the year 1 882. 

Of this case the following is ii short summary ; — 

A woman, aged 28, sullering from ovarian tumour, was found to have a right pleural 
effusion. The abdomen was tapped, but it Idled again. The pleura was then tapped, in 
all six times, at intervals of a few days, the quantities removed being 2r> ounces on the first 
paracentesis, 90 on the second, and 20 on each siib.sequeiit occasion. Then the side 
was o])ened, and a drainage tube inserted. For iive days after the ojicration llu! di.schargo was 
profuse, the temperature remaining at 100, as it w'as before the operation. On tlie sixth day 
the discharge suddenly ceased ; on the eighth «lay the tube was removed ; ainl in fourteen days 
the side appeared to b»i perfectly w’ell. A few days later ovariotoni}^ w'as ])erformed, but the 
patient never rallied fr<jni tlie operation. 'Ho post^vwrtem c.\amiiiatk»n w'as made. 

Sonn?>vhat later a paper was read be foiv the Clinical Society by Dr. Wilson, upon three cases 
in which the pleura was incised for serous elfusion within a few days of the t>n.st*t of t he disea.se. 
Ill the lii*st tw'o cases, the patitMits w'cre w'ell after about ttai days. In tlu? thinl cas«*, w'hich Avas 
complicated with inlluen/a and pneumonia, the ])atit‘nt was almost nioribiiiid at the time of 
Operation. For some w’ceks subse(|ue.ntly tlie temperature continued to rise at night, and some, 
pus Avas disehargt^d. About three nionlhs later, the Avound, Avliiidi had been alloAved to close, 
Avas reopened, and about 4 ounees of pus escaped. Drainage was then elfeelnally [irovided for, 
and in the end recoA'ery became complete in about nine montlis after the o]»eial i«»ii. 

2. My second case is the folloAving : — Alfred Y. came under ohservati(»n on 21st September 
1890 AAuth right pleural elfusion of til irteeii iiionth.s’ duration. The sidi^ was hrimdiill, nu'asiir- 
iiig 1^ ineWs more than the other (17^ to 10), and the heart Avas gnatly displaced. 
Exploratory puncture shoAved the iluid io be serous, and cultivation provi^d it sterile. 

Paracentesis W'as performed oil 20Ui September, ami 88 ounees removed ; again on 28rd 
October and on 17th November, wdth the ivnioval of 80 and 47 miiicc's resjuurtiA ely. The 
iluid reacoumulated, and it was decided to make a frei? incision. This Avas done on 0th 
January 1897, in the axillary line, in the seA'cnth space, and a drainage tube instated ; 
a large amount of fluid was evacuated. A piece <»f rib avus not excised ; it Avas not t hought 
necessary at the time, and did not become llcc^^ssary afterwards. 

The day following, the teinpuraturo, Avliich had btjcn previously normal, msc to 102’, P. 120, 
R. 40. 

•For a few days nmcli Iluid csca])cd, but it remain(?d serous, gradually decrt*asiiig in (piantity 
for li\'e days, wlicii it. became ]m mien t, at the same time diminishing very greatly iu aiuounl, 
HO that not more than 2 ounces were tliseliarged in the twenty-four hours. 

On 13th January, i.e.^ a week after the ojieration, tlii^ folloAving note was taken : — 

*‘Thc patient seems comfo rial de and Avell, and is siiirering no pain. The i'(\spiratioiis are 
quiet and number about 20. The wound is liealthy.” 

The side was noAv exjilored with a probe. It. Avas found that the lung had expanded in all 
direetions, and nothing .seemed left <if the pleural cavity except tin; long track in wliifdi the tube 
lay. In most jiarts this Avas quite narroAv, not more than lialf an inch, anil probably le.ss, in 
diaiiiotcr ; but at tlie end, about 8 inches from the opening in the siile, it Avas soiinavhat wider, 
and measured about an inch in diameter. 

The percussion note in front in tiie upper ]»art, d«>Avn to about tin? level of the iij)]H*r border 
of the third rib, was hyiMir-rc.soiiant, the breathing KotiieAvhat amphoric in (rharaiiter, and a hell- 
sound obtained. Poslibly some air was pre.sent in the ph*mu here, but if so, the cavity niiist 
haA’^o been cut off from the lower part. In a few days this hyper-resonance disappcareiJ, and 
with it the bell-sound. 

The Patient sixm became well, except for the fistulous track in Avhiidi the tube lay. 

On 9th March thoibllowing note aa'us maile : — 

**The probo shows that there is a long tubular sinus, half an inch in diameter and 6 inches in 
length, exteiPling down in the direction of the spine, straight iiiAvurds from the incision in the 
chest wall. The vocal vibrations arc felt all over the right base behind us distinctly as on the 
other side, but there is not much resjnratory murmur heard here. In front the breathing can 
be heard feebly over the wholi? upper part of the chest down to the level of the nipple.” 

On 18th May I examined the side somewhat coimfully, to see if a further incision could ho 
made in order to drain the small nulhoiis cavity in which the fistulous track schemed to end. 
This, however, was found to be so small, and to lie so close to the Vjodies of the verb?!)!®, 
that it could not be safely reached with the knife. The patient was then sent away to the 
countiy. 
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In August the patient was tn statu qiLO, and was taken into St. Bartholomew’s Hospital 
with the object of seeing if anything further could be done. The sinus was practically 
; unchanged. The pus amounted to about 3 to 4 ounces in the twenty- four hours, but seemed 
more than the sinus alone could account for. Yet repeated exploration with a probe failed to 
discover any }>ouch or cavity. 

' The pus was examined bacteriologically, and found to contain a small number of tubercle 
bacilli. The sinus was injected daily with creasote, dissolved in sterilised oil (25 per cent, 
solution). About 3 ounces passed in, and were left in for two hours. Beyond a little smarting, 
no discomfort was caused, and the patient seemed to improve. After the first injection or 
two the patient complained of slight headache, and- the urine became a little smoky, but these 
symptoms jiassed off without altering the treatment, and did not recur. 

The injections were continued for a month and then abandoned, for though the patient 
improved, no change took place in the sinus or the amount of discharge. 

From this time the sinus remained much the same, but the discharge became much less, not 
more than 1 ounce in the twenty- four hours. 

The patient wont hack to light work, which he was able to do, wearing a tube about a 
quarter of an inch in diameter and 2^ inches long. 

The man died of phthisis subsequently, rather more than four years after the operation. 

It sliould be noted in both these cases (1) that the effusion had been allowed to remain untapped 
so long in subservience to an old-fashioned and erroneous theory that effusion cheeks the de- 
velopment of tubei*cle in the lung ; (2) that the lung, though so long coiniu-cssed, wa.s not bound 
down by adhesions, but expanded immediately after the fluid was withdrawn ; (3) that what 
prevented comjdete cure was the fact that the sinus became itself tubercular or communicated 
with a tubercular cavity deep down in tlie chest ; (4) tliat a portion of rib was not excised, 
and excision did not become necessary. 

These cases show that the risks of laying the pleura open for serous efl'iision 
are by no means so great, as we might a 'priori expect, a conclusion which is 
confirmed by the experience of the result of surgical injuries to tlie thorax. 
Although the free incision of the pleura is a perfectly justifiable operation in 
appropriate cases, it does not, however, follow tliat a large serous effusion 
should be treated by incision in preference to j)aracentesis. The results 
of paracentesis are so satisfactory, and recovery after it is often so rapid, 
that the question of incision need hardly ever lie raised; and the operation 
ought to be reserved only for those cases in which paracentesis has 
been tried repcatcilly and failed. That incision of the side may be safely 
performed in such cases is an important addition to our knowledge, and I 
cannot doubt that it will he more frequently practised in the near future ; but 
that is a very different thing from suggesting incision as the routine treatment 
of serous pleurisy as it is for empyema. We know, of course, that a careful 
surgeon, with strict antiseptic precautions, may safely, arid often with advantage, 
open an inflamed knee-joint. At the same time, surgeons, so far as I know, 
do not recommend that opening of the knee-joint should be the routine treatment 
for simple synovitis. The pleura is certainly as important a serous cavity 
as the knee-joint, and should be treated with at least the same amount of 
caution. * 

The After-treatment Qf Pleural Effusions. 

The general after-treatment is directed to restoring the patient \;p good 
health by means of change of air, good food, and tonics. It may be wise to 
send the patient to a warmer climate for a winter or two, if that be possible, 
especially where there is a suspicion of tubercular disease. Many ca^es do quite 
well in this country, if care be taken of them ; but, under any circumstances, 
care will be necessary during the cold and changeable months of the year. At 
the same time, there is not much danger of relapse, especially if the pleurisy 
has been a severe one, for generally the pleuritic cavity is completely obliterated. 
I have, however, known of one or two instances in which a second effusion 
has taken place upon the previously affected side. 



Special treatment will be directed towards getting the lungs to expand 
completely and removing any contraction of the side which may have resulted 
from the pleurisy. For this purpose gentle gymnastics arc useful, especially such 
calisthenic exercises as will expand the chest without unnecessarily violent eftbrt. 

In the same way, walking, rowing, and to some extent mountain climbing, 
are useful ; but the exercise must not be overdone, and must in all cases stop 
short of actual fatigue. 

These aids may be supplemented by methods more especially directed to the 
lungs. The patient, for example, may be caused to expire under increased pres- 
sure, {ind for this purpose various forms of apparatus have been devised, such 
as Waldenberg’s gasometer, and others. A simple method, which I have used 
with advantage, is to cause the patient to breathe through a fairly large tube, 
the mouth of which is placed at the bottom of a tall jar or jug filled with water, 
so that expiration is made under a pressure of about 18 to 21 inches of watiu*. 

Ill dealing with the defects left behind by pleuritic elTusion, the essential 
factor in all methods of treatment is time. Time alone will h^'id to cure or 
great improvement, without any special methods of treatment at all, for, at 
the best, these are but auxiliary. With stiff joints it is surprising what time and 
patience, combined with gentle use, will do, and so it is also with the ])leura. 
It is better to trust to time and nature than to have recourse to violent and 
forcible measures, which, though they may sometimes seem to accelerate 
recovery, in a large number of cases delay it and do more harm than good. 
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63. PURULENT EFFUSION— EMPYEMA. 

It has already been stated that there is no absolutely certain means of 
diagnosing the nature of a fluid effusion short of obtaining a specimen of it by- 
the needle. Till that has been done the diagnosis is but an opinion, with more 
or less of probability in its favour. In what is to follow the diagnosis of 
empyema is assumed to have been established. 

The onset of empyema may be sudden, with shivering, pain in the side, 
and rapid breathing, very like what occurs in pneumonia, and it is probable that 
many of these cases with acute onset are really of pneumonic origin. 

In other cases the access is insidious. There may be a little pain in the 
side, a little cough and some shortness of breath, but nothing very definite to 
direct attention to the chest. 

Occasionally empyema is found when there have been no special symptoms 
at all, or where they have been masked by those of some other disease, 
phthisis, scarlet fever, typhoid fever or pytemia. Both these latter groups have 
been described as iiisidiouA or latent empyema. 

Fever. — The fever is usually of a hectic character, like that which accom- 
panies suppuration in other parts of the body, the temperature rising to 102“ or 
103“ every evening, and being at its lowest in the morning. The inverted type, 
via., that in which the morning temperature is the highest, is occasionally met 
with as in other cases of hectic fever. 

The daily oscillations are considerable, the difference between the maximum 
and minimum often being as much as several degrees. These oscillations may 
be seen oven when the maximum temperature is quite low, and when during a 
great part of the day the temperature is subnormal. This may be compared 
with what occurs in the post-febrilo stage of some .acute fevers, notably typhoid, 
influenza, and pneumonia. 

The temperature is sometimes found to be normal, and that when the 
empyema is still developing and active, so that fever is not a necessary accom- 
paniment of suppuration in the pleura, any more than it is of suppuration in the 
peritoneum, pericardium, brain, or indeed in any other part of the body. This 
fact is of great importance in respect of diagnosis, for it shows that the absence 
of fever is not conclusive against the purulent nature of a pleuritic effusion. 

Whether the temperature has been normal or subnormal from the c •rnmeiice- 
nient, z.e., whether the empyema has been afebrile throughout, is a difficult 
question to answer ; for many cases of empyema, especially in hospital practice, 
do not come under observation until they have been ill some days, or, it may 
be, weeks. I cannot remember to have observed any case of •empyema from the 
beginning in which the temperature was not raised during the first ten days at 
least, even when it rapidly fell to the normal subsequently, so that many of 
these afebrile cases may be really only cases in which the febrile stage w^s short. 

Of the 156 cases analysed, the temperature was normal as long as the case was under 
observation in 7 instances ; in some of them the empyema was actually pointing ; one of them 
was a case of empyema associated with caficer ; and there were two instances of what I have 
called low hectic, the charts of which are given. 

Where empyema follows pneumonia, the temperature, which may have fallen 
to the normal or nearly so, rises again and becemes hectic as the empyema 
develops. As already stated, this recurrence of fever may give the first indica- 
: tjons of this complication. A difference in temperature on the two sides of the 
body is sometimes observed, that on the affected side being a degree or two 
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higher than on the sound side. It is a rare phenomenon, and, though of 
interest, has no clinical importance. 

The Constitutional Sig^ns are usually well marked. The patients 
become pallid, feeble, and ill, lose flesh, sweat much during sleep, and have 
occasional attacks of chilliness, sometimes of actual shivering ; but distinct 
rigors are not common. 

The constitutional symptoms stand in close relation with the fever, though 
not invariably, and both are usually well marked in the early stages of the 
disease and subside or disappear subsequently ; but the constitutional signs may 
be marked and suggest suppuration even where the temperature is normal. In 
these cases it may be that a rise of temperature does occur at sorjae time of the 
day, though it lasts only for a very short time, and can only be detected by 
keeping a registering thermometer strapped to the arm for several hours con- 
tinuously. Ill one case of this kind the temperature was proved to rise daily to 
103‘', though only for about an hour. 

The Physical Sig'ns require no special consideration, for they do not 
differ essentially from those mot with in other forms of effusion. There is 
perhaps only one which is conclusive, viz., iiointing. When, over a spot in the 
chest walls, oedema develops, with redness of the skin and tenderness to the 
touch, we may conclude that pus is present and has made its way through the 
chest walls j soon a soft fluctuating swelling shows that the empyema is on the 
point of bursting. Pointing is never met with, except with punilont effusion, 
nor, I think, is local (edema. Slight general ooderna, however, of the whole side 
occasionally occurs with any large effusion, whether serous or purulent, as well 
as with pneumothorax, and is to be explained by the compression of the intra- 
thoracic veins due to the high tension in the pleura. 

Short of local oedema, or actual pointing, marked bulging of the intercostal 
spaces is strongly suggestive of pus, for suppurative inflammation tends to 
involve the adjacent tissues. In this way the nutrition of the intercostal 
muscles is affected, and their weakness allows the spaces to bulge. In serous 
effusion, although the intercostal spaces are widened, they do not bulge, except 
when the effusion is large and of long standing, in which case the nutrition of 
the muscles suffers by distension and pressure, just as that of the abdominal 
muscles does in chronic ascites. 

The effusion varies much in character in different cases. It is generally 
homogeneous, of a creamy consistency and colour, and presents the usual char- 
acters of pure or laudable pus. 

Sometimes it is thin and turbid, and on standing separates into two parts, a 
sediment of pus, and a supernatant turbid fluid. It is, in fact, sero-purulent, 
t.c., a serous fluid mixed with a certain amount of pus. 

This separation is said to take place in the thorax sometimes, but it can only 
occur when the fluid remains for some time undisturbed, that is to sa^ where 
the patient lies for some time quite still, and does not move the affected side 
even in breathing. It -must, therefore, be rare. In these cases flocculent shreds 
are often floating in the fluid, which may choke the needle and causd difflculties 
during paracentesis. In other cases, only, I believe, in those of long standing, 
the effusion may be thick, even as thick as curds or clotted cream, so that its 
removal by the needle may be difficult or impojjsible. This condition is the 
result of inspissation or condensation of the efl'usion by the absorption of most 
of the fluid part ; it represents an attempt at cure. 

The colour is usually creamy yellow, but often has a greenish tinge. The 
presence of blood may make the colour pink or even red, but this is rarer with 
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empyema than with serous effusion. Commonly the tint is salmon or terra 
cotta, or a dull, dirty, chocolate-brown. 

‘ The reaction is almost invariably alkaline, unless decomposition has taken 
place. 

The smell is usually faint and sickly, sometimes sour or acid, and occasionally 
e.Ktremely foetid. In the latter case the fluid has the dull or dirty brown colour, 
which shows the admixture of altered blood. Many of these diflbrence.i are prob- 
ably associated with diflerent pathogenic organisms,' and have therefore an etio- 
logical as well as a clinical value. They will be further ref rrod to by-and-by. 

The size . — It is commonly stated that the largest pleuritic elfusions are 
purulent, and there are no doubt instances on record in which really enormous 
amounts have been removed from the pleura by paracentesis. At the same 
time, in the present day the largest effusions commonly met with in practice are 
serous, probably because empyemata are recognised early and operated on. 

The seat — Kmpyernata may occupy the whole pleura, and amount to many 
pints, yet, as a rule, they discharge themselves either internally or externally 
before they reach such large dimensions. 

Of small empyemata the usual seat, as with other effusions, is at tin; base, 
and that even when, as in apex pneumonia, the exciting cause of the empyema 
exists in the upper part of the chest, the pus gravitating to the lowest part and 
there exciting fresh inflammation. 

Empyemata are more often localised than other eflusions, and, when localised, 
are more likely to be found in peculiar places. 

Conversely, when the signs of a localised effusion are present in a peculiar 
place, the probability is greatly in favour of empyema. Perhaps many of these 
localised empyemata have originated between the lobes of the lung, ^.c., have 
been interlobar, and thus have made their way to the surface in unusual places. 

Where a localised empyema develops in close relation with the pericardium, 
the difficulties of diagnosis may be considerable. In one instance the dulnoss 
was continuous with the cardiac dulness, and extended a Jong >vay outside the 
nipple on the right side. The needle proved the presence of j)us, but it was 
only after a free incision that it became clear that the effusion was in the pleura 
and not in the pericardium. 

With these localised empyemata it may happen that the area of dulness may 
be extensive, yet the actual amount of pus be not more than an ounce or two, 
and contained in a cavity so small as to require great skill and probably more 
than one attempt to reach it successfully with the needle. The extensive 
dulness is due either to consolidated lung round the pus, to a much thickened 
pleura or abscess- wall, or to some solid organ in close proximity. 

The most difficult of the localised empyemata to diagnose arc those in which 
the pus lies between the lobes of the lung or betvreen the base of t he lung and 
the diaphragm ; for in these cases the physical signs often give but little assistance, 
and tl|p pus may be very hard to find, even with the needle. 

COURSE OF THE DISEASE. — The course of an empyema is usually 
steadily pfogressive, the amount of fluid increasing slowly but continuously. 

Purulent efl'usion rarely develops with the rapidity often seen in serous 
effusion ; this fact may be of some use in diagnosis, and very rapid increase in 
the size of an effusion will be in favour of serum rather than of pus. 

Spontaneous Absorption. — If an empyema be left to itself, it is possible 
theoretically that the production of pus may stop and the effusion be absorbed. 

The cells will then undergo fatty degeneration, and their products, mixed 
with the serum of the eflusio'n, form a milky fluid, which will be absorbed. 
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Sometimes among other disintegration products cholcsterin-crystals are found in 
great abundance. Whether complete absorption can occur spontaneously or not 
is a difficult matter to prove satisfactorily ; yet it certainly must occur after 
paracentesis not unfrequently, for there are many cases in which paracentesis 
has been followed by complete cure ; and inasmuch as it is practically im- 
possible to empty the pleura completely by paracentesis, it follows that the 
residue of the empyema must have been, and has in fact been, absorbed. 

l^irtial absorjilion of a purulent effusion is a very common event. As a 
result of the absorption of the more fluid part of the effusion, the rest becomes 
inspissated or thick, and may have the consistency of curd or soft clieese. Such 
incomplete absorption occurs, probably as a matter of course, in every chronic 
em])yeina, for the pus in such cases is thick and curdy, and evidence of diminution 
in the si'/e of tho effusion is often given during life by the contraction which 
takes place in the aftected side. In the course of time the absorption may be 
carried further, so that what is left is a firm, crumbly mass in which lime salts 
may be deposited. Specimens of this are to be found in all museums. As a 
rule, it is only when the amount of pus is small that complete absorption can 
occur. Yet some cases will be referred to later in which considerable amounts 
completely disappeared (p. 780 et aeqj). 

Tliese results, though possible, are not common, and cannot be calculated on. 
As a rule an empyema, if left to itself, sooner or later makes its way out of 
the pleura. Generally it establishes a communication with the lung, and the 
pus is got rid of by expectoration, or it pierces the chest wall, and is discharged 
externally. 

These results, which are the most frequent, are also the most favourable, for 
it is in these ways that many cases of empyema spontaneously cure. 

But there is always danger in leaving an empyema to make its own way out, 
for the pus may take some other less favourable course, and by involving some 
other organ lead to grave complications. 

Thus, in the thorax it may open into the pericardium, mediastinum, or some of 
the large vessels ; or, piercing the diaphragm, may open into the peritoneum, 
or some adjacent organ, e.r/., the liver or colon ; or, again, it may burrow and 
track in most irregular fashion, generally in a downward direction, and there is 
hardly any part of the abdomen or any organ contained w’ithin it which has not 
been known to become involved in this way. 

Compared with perforation through the lung, or through the chest walls, any 
of these other results is comparatively rare. 

A case in which the pleura amtained several pints of calcareous^ mortar-liJce snhstaTice^ pro- 
bably the remains of an empyema of twelve years' duration or imre. Complete disappearance of 
the cnllameA lung. • 

Edward J — , a printer’s labourer, set. 32, was sent into the hospital with the diagnosis of 
empyema. Ho stated that he was well until four weeks ago, when he had pain in the left side. 
He went to his doctor subsequently, who on March 5th drew off 15 oz. of whitish fluid and then 
sent him into hospital The doctor subsequently stated tliat he had known of the fiivd in the 
chest for at least twelve yeai*s. 

The patient walked into the ward and appeared in no discomfort. He had spinal curvature 
and consequent de£rmity, but otherwise was well developed and seemed well. (Examination 
rr3yealed no pliysical signs except in the chest. The spinal curvature was lateral, with the con- 
vexity to the riglit in the mid-dorsal region. On percussion the wliole left side was dull, back 
and front, from top to bottom, the vocal-vibrations, vocal-resonance, and breath-sounds being 
eveiy where completely absent. The heart was slightly displaced to the right, tho right limit 
of the cardiac duliiess reaching about one inch beyond th^ right edge of the sternum. The 
area of stomach resonance was absent. The upper border of the liver dulness on the right side 
was in its normal place. The other lung was apparently healthy. 

The diagnosis made was that of pleuritic effusion. Accepting the doctor’s diagnosis, it was 
noteworthy that the temperature was not raised. 
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On March 9th, two days after admission, an exploiing needle was inserted in the middle of 
the left axilla, and a thick whitish fluid like Devonshire cream was obtained. A rough examina- 
tion made in the ward showed that it contained no chulesterin -crystals, and very little iat, and 
no cells of any kind. Numerous bright refractive globules were seen, soiiio of th(‘.m staining 
with Sudan iii. No organisms were found, and the culture was slorile. On Alarch 14th another 
puncture was made in tiie same po.sition and an ounce of simibir iluid obtained with difliculty. 

The chemical report made by Dr.' Ilurtley was as follows : “ The material submitted contaiiiH 
a large quantity of calcium phosphate, a small amount of fat, and a little sodium chloride. 
There is no cholesterin ; there is, further, some organic substance the nature of which is not 
yet made out. ” 

The substiiiice obtained on exploration so much resembled wdiat might have been found in a 
tuberculous gland which had uiidergoiiQ calcareous degeneration that it was carefully examined 
for tubercle bacilli but with negative results. It was possible also that the ueedlt; might have 
reached such a cavit}' , and that the fluid in the pleura \vas of a dilfereiit churaciler. Further 
exploration was made with the needle, which was j)a.ssed in dilferont directions, but no dillbrent 
fluid was obtained. It wa.s evident, therefore, tliat the }>leura was full of this substance, and the 
que.stion aro.se whether'it should be evacuated by operation. Such an elfusion must have been 
of long standing (we did nut at the time know that its existence was of twelve years’ duration 
or more). The lung must, therefore, be in all proU-ihility completely collapst'd and incu]>able 
of rc-expansiou. To enijity the pleura of this iluid would have left an intractable cavity, which 
w'ould [irobably become septic. As the patient was well in himself, and suflering no distre-ss, it 
was decided to leave well alone and not interfere. The })atient went on well till April 18th, 
when he caught a cold. Bronchitis developed and the hriMithing became dillieult. A week 
later he had become very ill, with severe dy.s])iH»a and a failing piil.se. An exploring needle 
was again inserted in the hope that the fluid might in some way have changcMl in character and 
become more easy of removal, but no change had occurred. On May 1st the [»atient died of 
acute bronchitis. The temperature tliroughuutwasii(»i nial until t he bronchitis developed, when 
it became irregular, reaching lOa"* or 103“ in the evening. 

The post-mortem examination showed that except for the condition in the thorax, the body 
was healthy. The curvature of the spine was not due to any clisease of the bones, which were 
})erfeetly healthy. There was no sign of tubercular ilisease in any ]>art of the body, unless two 
small calcareous glands in the mese.iitcry not larger than peas were to be referred to this eanso. 
The right lung was congested and (edematous and perhaps a little emphysomatou.s. The riglit 
pleura was free from adhesions ; it too wa.s free from evidence of tuberi^le. The heart was 
slightly displaced to the right. The left pleura contained about four pints of cream-likc fluid, 
.similar to that which hu(i betm withdrawn during life. On evacuating this the ]»1cura was 
found to be generally thickened and to measure about one-cighth of an inch all over. It was 
covered witli a while chalky lining wh'cli could be easily peeled ofl', leaving the pleural surface 
smooth. This lining varied in thickness from one-sixteenth of an inch to about half an inch in 
the most dependent parts. In this lining were found very numenms irregular, flat, calcareous 
ma.sses of various sizes and sliajies. Alostwero free, but a few adhered to the pleura. Home 
were quite tiny, the largest about an inch square, but most of tliern wore al>out half this size or 
somewhat smaller. The greatest iiuniber lay in the posterior and lower part of the pleural 
cavity, near the spine. The pleural cavitv was compared in appearance to a chalk pit. 

The left lung had to all intents and purposes completely di.sappearcd. By tracing the 
bronchi of the left lung a small residue of somewhat pigmented fibrous tissue was found sur- 
rounding them, which possibly represented the lung, but this was all. The main bronchi 
themselves were natural and not dilated. 

On the right side of the trachea, just above tlio bifurcation, a large calcareous gland was 
found the size of atiinall walnut, and two similar glands the size of piios were found in the 
mesentery. The spleen came down below tlie ribs but was not enlarged. 

Alicroscopic sections were cut of the pleura and lung residue, and a bacteriological examina- 
tion made of the pleuial contents. No evidence of tuberculosis was found in them. * 

Th* following re|>ort of the chemical examination of the pleural contents was made by 
Dr. Hurtley ; 

“ Wate^ 83 percent. ; dry residue, 17 per cent. (7*5 inorganic, 9*5 organic).” 

Analvsis of the inorganic material showed that it consisted of calcium pliosphate with a 
little soflium chloride. The organic material was in ])art soluble in ether and consisted of fat 
and cholesterin. The part not soluble in ether was nitrogenous in character. 

The interest of the case lies in the chai'acter of tlio nleural contents. So far ns 1 am aware 
this case is unique. I have coftainly never seen anything at all similar myself, nor liuvu I 
succeeded in finding any case like it recorded. • 

When I saw the fluid first 1 thought it would prove to be an empyema whicli had undergone 
fatty change. The colour was against this, for in most of such cases the effusion has a distinctly 
yellow tinge, and this w'as white. The rough examination made in the wards also disproved 



diseases of the OIWAira pip RiBSPIOATIQN;"^ 

this, for little or no fat was found. The substance resembled most that found in partially ' 
softened calcareous glands. On this annlogy it might be referred to an empyema of very long 
standing, the colls of which had disintegrated and the products been absorbed in great part, 
while the residue had become intiltratcd with lime-salts. I have, however, never seen anything 
of this kind even in small, long-standing, localised empyemato. 

Another point of great interest is the complete disappearance of the lung, the only trace of 
this organ left being ap})arcntly the small mass' of pigmented fibrous tissue surrounding the 
bronchi at the root of the lung. I do not know of any other instance of such complete 
disappearance of a compressed lung. 

Another question arises, wdiether the fatal result of the bronehitis could have been avoided 
by paracentesis. A patient with one lung only runs great risk witli any affection of it ; hut the 
broiicldtis was a primary one of an acute inflammatory character as shown by the fever, and 
not dep(!iidcnt in any way upon the condition of the opx>osi to pleura, nor could evacuation have 
given any relief, for the parts were fixed by adhesions in the mediastinum and there was no 
lung left on the affected side to expand. 

Perforation through the Lung. — When a perforation through the lung 
has existed for some time it is easily found post-mortem as a small round hole, 
about an eighth of an inch in diameter, with thickened margins. The hole may 
bo of larger size, but rarely exceeds a quarter or half an inch. It often leads by a 
somewhat sinuous track through collapsed lung tissue into a small- or middle- 
sized bronchus, but it rarely communicates directly with one of the larger 
bronchi. It may be situated in any part of the lung when the empyema is 
localised, but if the empyema be general, and the lung collapsed and flattened 
in the usual way along the spine, the whole is found somewhere in the middle 
third of the lung, often at the top of the lower lobe. 4'here is usually one 
hole only, but occasionally there are two or three small ones, and sometimes 
many. 

Thus, Woillcz <lescribc8 a case in which there were twenty holes in the lung ; in the museum 
of St. Bart]ioloiiicw\s tliere is a specimen in which the pleura was riddled with holes, twenty or 
‘ thirty in number ; hut then the lung beneath was gangrenous. 

It sometimes happens that in recent cases the hole is not easy to find, at 
any rate until the lung has been inflated under water. 

Kmpyema docs not, as a rule, burst through the lung until it has existed for 
some time, on the average eight to ten weeks, but it may not do so for several 
months. On the other hand, cases are recorded in which an empyema has 
discharged itself through the luug within two or three weeks of onset (13th 
day, Attrimoiit; 19th day. Trousseau). 

Nowadays spontaneous perforation through the lung is comparatively rare, 
except where the empyema is localised or deep-seated, so as to be somewhat 
inaccessible ; or where it has not been recognised and treated. 

The imminence of rupture through the lung is often indicated by paroxysmal 
cough, which nothing seems able to control. The patient ^tben conghs and 
coughs until complqtely exhausted. In such a case careful paracentesis is 
immediately indicated, and will relieve the^ paroxysm as nothing else will. 

^ When perforation occurs, cough is at once excited and pus expectorated. 
The discharge takes place usually in mouthfuls, i.e., in small quantities, naif a 
teaspoon fill or so at a time ; although, as the cough is almost constant, the 
amount brought up in a few hours may reach several ounces. ^ 

Profuse expectoration of pus, i.e., the sudden discharge of a large quantity, is 
fortunately rare, for it is attended with great risk to life, and may cause sudden 
death from suffocation, just as profuse haemoptysis may. 

After the first few days the amount of discharge becomes less and less, and 
in favourable cases contiiuieis 'to diminish, until at last it ceases altogether. It 
is, however, quite unusual for an empyema to cure itself spontaneously in this 
way in less than several weeks, or it may be many months. 



;’l^re3.];'''4_ ''pURULENT'.'EI’BTrSIO^^KMPYKMA.' " 

Occasionally it happens, especially in the more chronic cases, that the 
discharge occurs once or twice only in the day, and is then copious ; the patient 
having a paroxysm of coughing, which lasts perhaps until half a pint of pus is 
expectorated, and then remaining fairly free from cougli and discomfort, until 
the next paroxysm commences, which may not be for several hours. Such 
paroxysmal discharge of pus occurs especially in the morning after a good night*s 
rest. It is excited no doubt greatly by change in position, just as it is in cases 
of chronic cavity in the lung, from which an empyema of this kind may some- 
times be by no means easy to diagnoSe. 

The quantity expectorated daily may be considerable, and continue for some 
time. 

Thus Trousseau records a case in which 3.5 ounces of pus were expectorated daily for uiany weeks. 
Ill a case of my own nearly a pint of pus was extH.‘ctoratod daily, and at the samo time an almost 
equal amount dischargea by an external fistula ; this had been going on for six mouths 
before the patient, came under my observation. 

It might be supposed that the passage of pus tliroiigli the air- tubes for so 
long a period would cause grave complications in the lung itself. Strange to say 
it does not, and even after months the lung may nmiaiii perfectly healthy, and 
ultimately re-expaiid and return to its normal functions. IMiis is remarkable, 
for it occurs with every form of empyema, even with those of a putrid character, 
and we must conclude, I suppose, that a kind of local immunity is produced, 
by whieli the lung ceases to be subject to the infection of, what would be to 
healthy lungs, virulent bacteria. At any rate, although inllaminatory or septic 
complications in the lung may occur, they are certainly rare. 

Nor even in tubercular cases is tubercle, as a rule, excited in the lung ; and 
though in fatal cases tubercular changes in the lung are not infrequently found, 
still there is, in many of those cases, evidence to show that the lung changes 
preceded, and did not follow, the empyema, and were the cause rather than the 
result of it. 

Although the connection between the pleura and the bronchus is so free that 
tlie pus is readily evacuated, still air hardly ever enters the pleura, and pneumo- 
thorax is Imt a very rare result. 

This fact must be explained by physical conditions. It is thought to present 
considerable difficulties, and led Trousseau to conclude that pus could be 
squeezed through the vesicular structure of the lung as through a sponge, 
without any actual perforation at all ; this view is, however, quite untenable. 
The real explanation seems to me to be this; firnt^ that little or no move- 
ment takes place in the affected side or the affected part of the chest, and if it 
does, that the lung retains sufficient expansibility to respond to these movements ; 
8eco7tfUy, that the jjerforatioii is a fistulous tract and not a simple direct communica- 
tion, as in the case of pneumothorax, and that it often passes in a more or loss 
sinuous way through consolidated and condensed lung ; for which reason also 
the discharge of pus occurs in small quantities nt a time, and not in sudden 
gushes^ thirdly^ that this sinuous track is filled with pus which acts like a water 
valve of an inch or more in height, so that this amount of pressure at any rate 
would hav® to be overcome before the air inspired could force the pus back, and 
make its^way into the pleura. Of course pneumothorax may occur, but it is 
rare, and then depends on exceptional conditions; such as the opening into 
the lung being of considerable size, or communicating directly with the trachea 
or one of the main bronchi. • Perhaps for the same reason infection of the pus 
in the pleura by germs introduced from the Ihiig is quite unusual, for 
an empyema discharging through the lung rarely becomes septic or putrid if not 
so to commence with. 
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The prognosis of empyema bursting through the lung is, as already stated, 
fair. Many of the cases — most, I think it may be said — get well ; the statistics, 
however, are difficult to obtain. In former days, when free incision of the side 
was not often practised, spontaneous evacuation through the lung was regarded as 
greatly improving the prospects of recovery, and of better prognosis tlian a 
discharge externajly through the chest walls. 

Perforation through the Chest Wall. — When an empyema is going to 
burst through the chest wall, the intercostal spaces become inflamed, and the nutri- 
tion of the muscles suffers,* so that the spjiees bulge. When the pus has made 
its way tfirough the fascia and muscles, and reached the subcutaneous tissue, the 
])arts around become inflamed and oedematous. Soon in the centre a boggy 
spot is felt, in which fluctuation may be obtained ; the skin over it becomes red, 
and, if not incised, gives way of itself. 

The pus, when it has once reached the subcutaneous tissue, may burrow a 
long way and burst through the skin at points far distant from the hole in the 
intercostal spaces, so that the skin opening and that through the intcri'.ostal 
si)ace do not corresj)ond; indeed, there is usually a more or less long, 
fistuloiis and sinuous track, through which it is by no means easy to 
pass a probe into the pleura. J^vcii on the thorax tlie external opening may be 
some inches from that through the intercostal spaces ; and in some cases it may 
track still further on to the abdomen or back, and in one instance discharged 
itself through an aperture in the scrotum. 

The common seat of perforation through the intercostal space is in the fifth 
or sixth intercostal space in the mid-axilla, but occasionally it may be more 
anterior, and Marshall stated that the most frequent seat was in the fifth inter- 
costal space, just below the nipple, a sj)ot less protected by muscle. 

Trousseau stated that perforation w^as common between the ribs and the 
sternum, and for a similar reason, viz., the absence of muscle there. It is 
difficult, however, to see how the muscles can have anything to do with the 
perforation through the intercostal space, though they may influence that through 
the skin. 

The skin openings may be numerous, for when the pus has infiltrated the 
subcutaneous tissues widely, the skin may give way in various places. Usually, 
however, one is suflicient to relieve tension, and as soon as the discharge 
is free the surrounding inflammation subsides and the abscess gradually 
closes. 

Or if there be two or more openings through the skin, an incision will 
generally allow one of these to heal and result in a single track, through which 
the discharge takes place. 

The opening through the intercostal space is much less frequently multiple, 
though it may be. Thus Debert describes a case in which there were thirteen 
openings through the intercostal spaces, ^wo openings are not at all uncommon, 
and are often found in parts of the chest some distance from one another. 

Thus I have seen a case in which one perforation was in the mid-axillary line low down, and 
the otlier in tlie second intercostal space, not far from the sternum, and a }>robe could be easily 
passed from the one to the other. 

When the empyema is localised, perforation may occur in peculiar positions. 

I have seen a case in which the opening lay immediately ifi the centre of the normal area of 

I treecordial duliiess. Where tlie heart may have been when the empyema burst 1 cannot say, 
OT.I did not see the case so early ; but when the opening was established the heart lay im- 
mediately beneath it, though the pencardium itself was not involved,, the discharge taking place 
round and over4t. 
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A fistula, once established, may persist for a very long time without any other 
affection of the skin or of the rib. Caries of the rib is much less common after 
spontaneous rupture of an empyema than it is after incision and the wearing of 
a tube, no doubt owing to the pressure which the tube exercises u 2 >on the rib 
itself. 

When an empyema discliarges itself externally, weeks or months, as a rule, 
are necessary before recovery takes place. There are, it is true, instances in 
which cure has been effected in a short space of time, e.g.^ a few weeks only. On 
the other hand, there are instances in which the fistula lias persisted for many 
years. 

I have mysolf had a case under observation in wliich the llstula had lasted fur eijrhteen years ; 
the man might ])oKsib1y have lived much longer if he had been left alone, hnt an attempt at radical 
cure caused his death. 

With an external opening, of course, pneumothorax is the rule, but where the 
opening is small it still may not occur. 

An ompyoma may discharge both externally and also through the lung, tis 
in the case I have already mentioned, and then enlargement of the external 
opening will usually allow that in the lung to close. 

Perforation elsewhere* — Practically this is so rare as to he litth* else than 
a pathological curiosity. 

(a) Into oiliAr parta within the thorax. — It has been stated that iin lunfiyoina 
may communicate with some of the large vessels, both arteries and veins, but I 
can find no instance of this recorded. In the same way, it is stated that an 
empyema may hurst into the pericardiuin. The i)cricardimii may become 
involved as .a complication of <unpyema, or a suppurative ])eri carditis may burst 
into the pleura, but 1 do not know of any instance in which the contrary 
occurred. A case is also recorded in which the vertebne were eroded and ])ns 
found in the spinal canal, with all its coiisc(iuences; but in this case it is 
probable that the spinal disease preceded the empyema, and was not caused 
by it. 

The oesophagus may be perforated by it. 

An iut»?Testiiig (Jtisn of this is recorded by Voclcker,^ in wliieh two openings into the msophagu.s 
existed, pus was vomited, and food passed into the pleura. 

It might be thought that rupture into the mediastinum would not he so 
uncommon, and yet instances of it seem to be almost as rare as in the <jther 
cases, and when abscess of the mediastinum is found, it apj)cars to be rather a 
complication due to the spreading of the inflammation than to actual penetration 
of the mediastinum from the pleurji. 

(b) Thrfjugh or round the diaphragm . — It is not uncommon for abscesses 
below the diaphragm to perforate into the pleura, but the converse is rare. If 
this occurred it might cause sudden death by shock when the jM*ritoneum was 
opened^orit might excite acute suppurative peritonitis, which would also rapidly 
prove fatal. Of the first I know no example, but of the second several instances 
are recorded. 

Usually a local peritoneal, subpbrenic abscess is produced, which may involve 
the liver or spleen, or open into the intestines. 

In the latter case the pUs would be passed by the bowels, and the communi- 
cation probably be with the colon. It is possible that a communication might 
also be formed in the same* way with the stomach and the pus evacuated by 
vomiting. 


* Clin, Soc. Trana., vol. xxiv. p. 88. 
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If the pus make its way posteriorly through the diaphragm, it diay remain 
behind the peritoneum and burrow for some distance. 

In this way it may simulate a psoas abscess, and point like a psoas abscess in 
the groin or even in the popliteal space. If the pus track towards the loins, 
it may present there as a fluctuating swelling, which has been known also to 
pulsate, and thus simulate an aneurysm. 


THE COMPLICATIONS. — The complications of empyema fall into 
four groups, according as they are the result — 

1. Of perforation. 

2. Of tlie spreading of inflammation to neighbouring parts. 

3. Of septic infection. 

4. Of prolonged suppuration. 

The bronchitis and congestion of the opposite lung, which occur in the course 
of a largo effusion, cannot be considered as complications, for they are the more 
or less mechanical and natural pathological results of large efl'usion, and that 
whether the effusion be serous or purulent. 


1. The complications which are the result of perforation have already been 
sufficiently considered. They are largely under control and preventable by 
proper treatment. 

2. Those complications also, which result from the spreading* of inflamma- 
tion to the j^mrts around, have already been dealt with under the general path- 
ology of pleuritic effusion. . 

The only peculiarity of empyema is that the secondary inflammations may be, 
but are by no means necessarily, of suppurative charact(?r. 

In the mediastinum suppuration is extremely rare, as already stated ; but the 
most important result of the spreading of inflammation to this part is the fixing 
of the organs in the positions which they occupied when the effusion was at its 
greatest. TJiis condition, by preventing the return of the heart and parts in the 
mediastinum when the effusion is removed, renders more difficult the process 
of cure, and greatly retards it; but even in extreme cases the adhesions will 
yield to some extent in the course of time. 

The lungs , — Perforation of the lung and pneumothorax have been already 
discussed. 

Acute inflammatory affections of the lung, as the result of empyema, are rare ; 
for although pneumonia often enough leads to empyema, it rarely follov s unless 
the empyema be of a septic character, and then the pneumonia is septic or 
gangrenous, and the result fatal. In some cases septic empyema excites suppura- 
tion in the lymphatics of the lung, chiefly beneath the pleura, which spreads 
thence some distance along the trabeculgB into the lung, follc^wing the course of 
the lymphatics, and leads to the condition which has been described as pneu- 
monia-dissecans. 

The secondary septic infections of the lung arc invariably fatal. • 

The complication of most importance is that . 'which depends upon the 
inflammation involving the pulmonary pleura, and leading to fibrous thickening 
of it, which may then form, Jis it were, a capsule over the lung, a* quarter of 
an inch or more in thickness, and thus entirely prevent its re-expansion. 

The Pericardium . — Pericarditis is fairly frequent, and occurs in about 13 per 
. cent, of all cases. It is an anxious complication under any circumstances, and if 
the resulting inflammation be suppurative, invariably fatal. Fortunately the 
pericarditis is rarely of this character, but more frequently a simple fibrinous 
m||ami]^tion witliout'even much serous effusion. 
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It generally quickly resolves, though adhesions are sometimes left, which 
may give trouble in the course of time. If suppuration occur and the condition 
be diagnosed, paracentesis or incision may stive life, but in most of these cases 
the development of the olfusion is insidious and the condition not recognised. 

The diaphragm may become acutely inflamed, and in some cases its 
lymphatics are found stuffed with cells from the pleural to the peritoneal surface. 
Such an acute inflammatory infiltration must necessarily affect the nutrition of 
the muscle, and doubtless accounts in great part for the dyspnoea, which may 
be marked, oven where the empyema is not of large dimensions. In later stages 
the diaphragmatic pleura is greatly thickened, and the connective tissue may 
extend to the interstitial tissue of the diaphragm itself, and evem through it to 
the peritoneum on the other side. 

This leads to a sort of cirrhosis of the diaphragm, with atrophy of the muscle 
cells, and to adhesions between its peritoneal surface and the organs in the 
neighbourhood, e.^., the liver, stomach, or spleen. This change would, of coui'se, 
be attended by more or less permanent loss of respiratory power, and would 
explain in part the dyspnoea, which is sometimes associated with chronic phmrisy, 
and which may be in excess of what the physical signs s(jem suflicient to 
account for. 

The veasels and heart. — Although thrombosis occurs in empyema, as it does 
also in serous effusion, there is no evidence that this is due to the direct spread- 
ing of inflammation through the coats of the vessels ; and in the case of the heart, 
except where pericarditis has preceded, it is to a septic infection that the lesions * 
are to bo attributed. The dislodgment of such a thromlms is the explanation of 
some of the cases of sudden death in empyema, whether after or without 
operation. 

Empyema on the oppodte side, — Empyema is somotimos double from the 
commencement, and many of these cases o%ve their origin to pneumonia. At 
other times a distinct interval elapses before the second side is attack (id. In 
some instances we may presume that the inflammation has spread across the 
mediastinum from the one side to the other, but in the majority of instances the 
second empyema is the result of septic infection, of which, however, it may be 
almost the sole evidence. 

3. Septic Infection. — This may occur in the three forms of saprmmiay 
eepticcemiaj and pyitmia. 

The saprsemie form depends upon the absorption of toxic substances from the 
pleura. To this category may be referred the pains in the limbs and painful 
swellings of joints which are met with in the course of empyema, especially when 
foetid. These pains are intermittcnit in character, and very obstinate to treatment ; 
but they are often relieved at once by draining the pleura well. 

The septietemiy form, generally due to streptococcus- or staphylococcus- 
infection, shows itself usually in the form of malignant endocarditis, associated 
often with myocarditis and pericarditis. 

The pysemic form is attended as usual with abscesses in various parts of the 
body. • 

Septicsemia and pyaemia are very rare as consequences of empyema, thougli 
empyema is«common enough as the result of those affections. 

There are also certain local conditions, suppurative in character, and no doubt 
infective in origin, which, though not uncommon, caii hardly be placed in any 
of the preceding categories. #1 refer to secondary empyema of the opposite side^ 
already mentioned, abscess of the brain and meningitis, to which may be added, 
as a much rarer complication, parotid abscess. 
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Intra-cranial complications. — The intra-cranial complications of empyema 
are cerebral abscess, cerebral softening, meningitis, thrombosis and embolisni, all 
of them rare, and rarely occurring except in empyema of some long standing. 

The association between these lesions and empyema is remarkable, because, 
though presumably septic and due to the carrying to the brain of infective matter 
derived from the lung or pleura (Boettcher has shown lung pigment in the 
contents of one such abscess), they arc rarely associated with embolisms in other 
parts of the body. 

Cnrehral Abscess, — Among the causes of cerebral abscess, empyema takes a 
rank of its own, for in Gull and Sutton’s ^ series 4 per cent, of all the cases of 
cerebral abscess were secondary to it. 

The cerebral abscess is often single, but there may be several. The favourite 
scat seems to be the posterior j)arietal, temporo-sphenoidal, or occipital region.^ 

The abscess is often associated with meningitis, which is then usually 
suppurative, and may extend some distance over the base, or even down the 
spinal canal. It may also lead to thrombosis in the lateral sinus. 

Extensive cerebral softening is sometimes the only lesion found in the brain, 
and this is, no doubt, in most eases the result of plugging of the vessels. It 
frecpiently affects the area supplied by the terminal branches of the sylvian 
artery, namely, the angular, supra-marginal, and the temporal si)heuoidal 
convolutions, but, strange to say, in several r(icord(Ml cases the occipital lobe on 
, one side, or sometimes on both, was affected also, though the posterior cerebral 
vessels arc but rarely the seat of thrombosis or embolism. 

The softening is sometimes bilateral and symmetrical. 

A fcmrtlo, aged 18, had a left-sided empyema,® from which two pints of pus were i‘cmoved by 
paracentesis, and subsequently the side was opened and drained. A mouth later the patient 
lost the sight in the right eye and booaino blind for a time, but ultimately recovered tlie siglit. 
A fortnight later .she complained of defective vision in the other eye, and dev(»loped a weakness 
on the right side, which subsequently ended in complete honiiplogia. When she died, both 
temporo-sphenoidal, angular, and su|»Ta-margiual convolutions, as wtdl as the occipital lobe, 
were in the condition of white softening. 

The symptoms, as a rule, develop slowly, the earliest being severe jiain in the? 
head, which, after an interval, may be followed by fits, loss of power in the 
extremities, in the eye or face muscles, or by loss of vision. 

In some cases the sudden onset of hemiplegia seems to point conclusively to 
enihoUsm, Clots in the pulmonary vessels have been frequently described in long- 
standing empyemata, and are, fio doubt, the source from which the embolisms, 
whether septic or not, are derived. 

The following cases may bo quoted in illustration : — 

Case 1. — A woman, aged 46, had an eiftpyeina^ which dated from parturition, four months 
previously. During the last three weeks before admission the chest was tapped tliree times, and 
40 ounces, 12 ounces, and 80 ounces respectively removed. Three days befoi*e admission she 
became suddenly hemiplegic, with ])aralysis of the rffth and sixth nerves on the right side. She 
died two days later. On the post-mortem examination an abscess was found in the left^ temi>oral 
sphenoidal lobe, with pus in the left lateral ventricle, secondary suppurative meningitis, 
thrombosis with disintegratiiig clots in the whole left lateral sinus. There was a large amount 
of pus in the right pleura. , 

Case 2. — In another case of long-standing empyema with an external fistula, in which the 

{ )us was foetid, two small abscesses were fouiia in the brain, one in the middle of the left 
enticular nucleus, and anotlier a little farther forward. There had been no symptoms produced 
by these abscesses during life. 

«.• 

* Reynolds, SysU of Med. 

* Pye-Smith, Pafli, Soc. Trans, ^ xxviii. 4. Cf Hadden. St, Thos, Hosp, JRep,, xvii. 

* Handfoi'd, Clin, Soc, Trans, ^ 1888. * West, Lancet^ ii., 1885, 571. 
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C^SE 3. — In a patient who had had a discharging eni])yema^ for three years, the cavity was 
opened and washed out. Two days afteiwards the patient coinplaintMl of severe headache ; this 
was followed by fits, and a discharge of pus from the left nostril. After death an abscess was 
found in the left occipital lobe. The angular and Rujiraiiiarginal convolutions, as well as the 
Occipital lobe, were in a condition of white softening, but there was no abscess or meningitis. 

Incomplete hemiplegia following empyema of a transitory character, and 
ending in more or less complete recovery, lias been regarded by some writers as 
of reflex origin. I cannot understand upon what grounds ; and, from the fact 
that in most fatal cases, where the brain has been carefully examined, definite 
lesions have been discovered, 1 think there can be little doubt that there is an 
organic lesion in all the cases. 

Brain abscesses occur after supjmmtivc diseases of the lung, as well as of the pleura, e.gr., 
gangrene, chronic cavities and bronchiectasis, and they arc often multi pie. 

Speaking generally, septic infection of any kind which can fairly be regarded 
as secondary to the results of empyema is very rare, and becoming continually 
rarer, as empyema is recognised earlier and treated better, so thatj to quote 
statistics of fifteen or even ten years ago would bo misleading. 

4. Prolonged Suppuration. — The result to which prolonged suppuration 
may lead is amyloid diaease^ but there is much in the causation of amyloid disease 
which is not yet understood. Thus in empyema it may come on early in the course 
of a few weeks in cases in which there is no large amount of suppuration, while 
in other cases, where the discharge is large, or even profuse, it may not develop 
for years or possibly not at all. 

Lebert’s figures give 3 per cent, as the gcnorol frequency of amyloid disc^ase in empyema ; 
others put it higher ; but none of these statistics apply to empyema as we iiu'ct it now under 
more favourable circumstances. 

Something may depend upon the cause which has produced the suppuration, 
rather than upon the suppuration itself. Thus it is especially common in syphilis, 
not infrequent in tubercle, and occurs so fref|ucntly in actino-mycosis as to 
suggest that it is a peculiarity of the disease itself. Amyloid disease is rapidly 
becoming, I believe, a rare disease in general, owing, no doubt, to improved 
surgical treatment, and as a complication of empyema it now ceases to he of any 
' practical importance. 

ETIOLOGY . — The accompanying table shows the agc-distrihution, sex, 
and mortality of empyema for twenty-three years. The figures are taken from 
the statistical tables of St. Bartholomew’s Hospital. 

The relative frequency of serous effusion to empyema appears to lie about 3 to 1. Other 
statistics show a smaller relative frequency than this, viz., from 14 to IS per cent., or 
about 6 to 1. 

' — Of the 584 cases, 397 were males and 187 females. This gives roughly 

the proportion of 2 to 1, which represents the relative frequency of the disease 
in the two sexes. This proportion seems to hold throughout the whole of life, 
and does not vary oven in children. 

Ag^e-distribution. — It will he seen that there are two periods during which 
empyema is unusually frequent ; first, in early childhood up to the age of 5, 
and in early adult life betweetf the years 20 and 30. 

^ Hall, Clin. Soc. Trans. 1884, p. 86. 

* Cf. D» A,f, hi. Med,t xxiv. 169. Newton Pitt, Brit. Med. Jour.^ April 1890. 
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Table showing Age-Distribution, Sex, and Mortality of Empyema for 23 years. 
(Taken from the Statistical Tables of St. Bartholomew’s Hospital.) 
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Itt early childhood no less than 30 per cent, of all the cases 6f empyema 
occur ; and if to these be added the number for the next pm*iod of five years, no 
less than 44 per cent, of all the cases of empyema will be found to occur under 
the age of 1 0. 

The frequency is at its lowest between 10 and 15 years of age, when it 
falls to about 6 per cent . ; while between 20 and 30 years of age the percentage 
stands at 19*4. 

The side affected. — There is no reason why one side should bo affected 
more than the other, and in 152 cases the sides came out at nearly the same 
figure, viz., right 80, left 72. 

MORTALITY. — The table shows also the mortality in general and at the 
different age-periods. The general avernge-mortality of empyema is 22*4, and 
this is practically the same for both sexes. 

The mortality, however, varies very much at the different age-periods. Thus, 
in early childhood, when empyema is so common, it is also most fatal, and at 
this period 32*3 per cent, of the cases die. 

jietwecn 15 and 30, the mortality is about 12 per cent., but it is at 
this time that phthisis is most common, and it is well known that empyema 
occurring in the course of phthisis is more serious than the other forms, so that, 
excluding phthisical cases, the mortality at this age-period is probably not 
greater than it is in other quinquennial periods in young people, perhaps about 
8 or 9 per cent. 

After 40, the mortality Increases with very great rapidity. Thus, between 
40 and 50 it reaches 35 per cent., and between 50 and 60 it is 51 per cent. 
These facts are of very great importance in respect of prognosis, though 
in any given case these general conclusions have to be corrected, and duo 
allowance made for other factors, especially tl)c cause of the effusion. 

In considering the mortality I have preferred *to take recent statistics, 
such as those which I have drawn from the records of St. Bartholomew’s 
Hospital, rather than to quote statistics of previous years and other places, 
because we may assume that all these cases have been treated in the way 
now most approved, viz., by early incision and with all the recent antiseptic 
improvements, so that they represent, on the average, the most favourable 
results that are likely to bo obtained at present ; yet in this respect I think 
every year shows fresh improvement, and the mortality is still, I believe, steadily 
diminishing. 

BACTERIOLOGY OF EMPYEMA. — It is now a generally accepted 
fact that suppuration docs not occur without the presence of pyogenic organisms. 
As these organisms are of several kinds and differ intar se in their virulence and 
the effects they produce upon the body, it is tempting to enquire whether special 
organisms can be connected witli the different forms of empyema which we have 
come to recognise clinically. Thus, when empyema follows pneumonia, phthisis, 
pysemia, or specific fevers, it would be interesting to know how far the organisms 
peculiar to these affections are found in the pleura, and whether the organisms 
. are different in those empyemata which ai*ise spontaneously, without any of 
these causeif; whether foetid empyemata are associated with putrefactive 
organisms, and whether, again, there is anything bacteriological which c;aii 
explain the difference observed between the empyema of children and that of 
adults. 

Though these questions hafb, of recent years, attracted much attention, they 
cannot be regarded yet as settled ; still, so far as investigation goes, the bacterio- 
logical results seem to confirm, to a great extent, the results at which clinical 
:Olraervations had arrived. 
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The organisms found to be associated with empyema are the pneumc/coccus . 
and the streptococcus, both of which are very common ; the tubercle bacillus, which 
is comparatively infre(iuent; staphylococcus, the pneumo-bacillus, and Eberth’s 
typhoid bacillus, which are rare. In foetid empyema numerous common putre- 
factive organisms are present. 

These various organisms are sometimes found alone, and sometimes associ- 
ated together, but when in association one form is usually predominant. 

Tho following figures are given ^ : ~ 

Number of cases, . 

Stre}>toooccus 
PniHimoeoccus 
Tubemlo bacillus 
Saprogenic bacilli . 

Tubercular and foetid empyeniata form alxjiit 25 per cent, of all cases ; the 
staphylococcus is found in about 2 per cent. In the remaining 73 per cent, 
the organisms found are the streptococcus and [meumocoecus, which are associ- 
ated together in about 3 per cent.; but in the great majority of cases, in 70 
per cent., the one or other of them exists alone. 

Taking all cases of empyema together, the streptococcus is found in about 
44 per cent., and the pneumococcus in about 26 per cent. 

But the relative frequency of these two organisms to each other is very 
different in children and adults, for in the adult the streptococcus is more than 
three times as frequent as the pneumococcus (53 percent, to 17 percent.) ; while 
in cliildren the proportions are exaictly reversed. 

Streptococcus Empyema. — ^The streptococcus is the organism most 
commonlj'^ found associated with suppuration in the serous membranes of joints 
and elsewhere, and in the adult, at any rate, it is this organism that is the 
commonest cause of empyema. 

The pleura, in most eases, is not the primary seat of disease, but is involved 
secondarily from some focus of infection elsewhere, Netter gives 56 cases of 
streyjtococcus emp^’ema, of which 12 only could be considered primary, and 
probably in some of these the source of infection lay in the lung. In tho rest 
the empyema was associated with some source of infection external to the pleura. 
In many instances (14 out of 44, Netter) this original infection coubl be traced 
to some suppurative affection of the peritoneum and pelvis ; for example,, pelvic 
peritonitis, subphrcnic abscess, abscess in connection with the liver, stomach, or 
spleen. In others the original suppuration was seated in the mediastinum, in 
the tissues of the neck or of the chest walls. In other cases, again, the empyema 
was the result of blood-infection in connection with otilis media, ulcerative 
endocarditis or general pyiemia ; and, some the infection had been introduced 
from without by careless paracentesis. 

But in the majority of instances it is doubtless from the lung itself that the 
infection is derived, e.< 7 ., broncho-pneumonia, phthisical cavities or gangrene of 
the lung. 

To produce empyema the streptococcus must be present in the pleura in 
considerable numbers ; in small numbers it may produce no effect at all, and 
in moderate numbers a scro-purulent, rather than a purulent, effusion. It is also 
stated that the fluid may change its character, bqing at first serous and becoming 
purulent later when the streptococcus is present in greater numbers ; but this 
is not an absolute rule, for streptococci may be abundant even in serous effusion. 

> BulUtin des H6p,^ 1895, p. 489, quoted from Charcot, TraiU de Midedn. 
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Tte fluid is stated to be very rarely pure pus, but to have a tendency to 
separate into two layers, the pus forming a grayish, non-coherent sediment, while 
the supernatant fluid is of a sero-purulent character. It is stated that this 
sedimentation may be met with in life, though I cannot confirm this from my 
own observation. 

Most of the empyemata which occur in the course of the specific fevers, as 
well as in the course of pyiernia and fever, arc of streptococcal origin, and it is 
to streptococcal infection that abscess of the brain, secondary to empyema, is stated 
to be due. 

These empyemata vary very much in severity of symptoms. They are 
sometimes associated with but little constitutional disturbance or fever, and 
occasionally are completely masked, t.e., found j^ost-mortem when there have been 
no symptoms to draw attention to them during life. This occurs especially in 
debilitated persons, patients convalescent from fever. 

Ncttcr states that many cases of streptococcus empyema can be cured by 
paracentesis, but the treatment of empyema by paracentesis will be tliscussod 
later. 

Pneumococcus Hmpyema. — In pneumococcus empyema the pus is viscid, 
greenish in colour, contains much fibrin, and does not separate on standing into 
layers. 

The organisms are short-lived, and arc not, as a rule, foTind after the crisis 
is past. They live longer in fluid, in the absence of oxygen. They occur 
occasionally in chains, and may resemble the streptococcus so closely that 
cultivation and inoculation may be necessfxry to prove their nature. The 
organisms often stain badly, and defective staining, it is stated, is an evi<lence 
of diminished virulence. 

Pneumococcus empyema may be primary, f.f?., may develop without any 
antecedent pneumonia; but the number of these cases is small, and in some 
of them there may well have been patches of deep-seated pneumonia, which 
(Wild not be diagnosed. In the majority of cases it follows upon well-marked 
pneumonia. 

In the adult, the streptococcus is three times as common as the pneumo- 
coccus, while in the child the relations arc exactly reversed. Even in the 
adult it does not follow that empyema after pneumonia is necessarily due to 
the pneumococcus; for* in the adult, while 30 per cent, of all empyemata follow 
pneumonia, 17 per cent, only of these arc associated with the jmeumococcus. 
It follows, therefore, that nearly one-half of these which are subsequent to 
pneumonia must be due to other organisms. l<]mpyema is more common in 
years when pneumonia is frequent ; as, for example, when influenza is pi’cvalent ; 
but influenza empyema is very often due to the streptococcus, and not to the 
pneumococcus. 

In the child, again, lobar pneumonia is certainly not a common aifectioii, yet 
the pneumococcus is found in 63 per cent, of all cases. It is broncho-pneumonia 
and not^obar pneumonia that commonly precedes empyema in the child. 

It would follow, therefore, that broncho-pneumonia in children must often be 
of pneumococcal origin, and this I have already shown to be the case. 

Empyema associated with Friedlandeys hcbcillus is rare, but it does not 
seem to differ materially from that due to the pneumococcus. 

Staphylococcus Hmpyema. — Nettcr shows that the staphylococcus 
occurred in 21 cases out of 156, f.e., in about 14 per cent., but in only 2 cases 
did it exist alone. In all the rest it was associated with other organisms, viz., 
the pneumococcus in 7, the streptococcus in 4, and the tubercle bacillus 
in 4. 
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In most instances the empyema was associated with some other source 'of ; 
staphylococcus infection in the body, e.^., with ulcerative endocarditis, or 
pyaemia, and in one or two cases the infection was evidently introduced into the 
pleura by the needles used for exploration. 

Hberth's Typhoid Bacillus has been occasionally found in empyema 
occurring in the course of typhoid fever, but these cases, as in other specific fevers, 
are associated more frecpiently with the streptococcus or staphylococcus. 

Tubercular Hmpyema. — Empyema occurring in the course of phthisis is 
very, often due to the streptococcus or pneumococcus, and is not associated 
with the tubercle bacillus in more than 10 per cent. In 13 cases Netter found 
the tubercle bacillus in 5, the staphylococcus in 4, non-pathogenic organisms 
in 3, and none at all in 1. 

The bacilli arc often as difficult to find by the microscope as they are in 
serous effusion, yet inoculation and cultivation are more successful. Thus 
Netter succeeded by cultivation and inoculation in 12 out of 13 cases, a pro- 
portion of positive results much greater than with serous effusion. Occasionally 
the fluid is sterile ; if an empyema be sterile, or contain staphylococci only, 
the presumption is strongly in favour of a tubercular origin. 

It is asserted that in tubercular empyema the parietal layer is more affected 
than the visceral, suggesting that the disease is secondary to some tubercular 
affection of the ribs or mediastinal glands rather than to tubercular disease of 
the lung. The pleura is much thickened, rough, with caseous masses, in which 
are found characteristic tubercles and tubercle bacilli. The fluid, too, is often 
sero-purulent, contains no fibrinous flocculi, and often comparatively few pus cells, 
and deposits a powdery sediment, in which, besides much granular detritus, fat 
drops and fatty crystals may bo found. 

These empyeinata being of insidious origin, slow develoj^rnent, and unattended 
with serious general symptoms, may run a long course and the eflusiou reach 
a large size. 

I^mpyema in the course of phthisis, no matter what organism it be associated 
with, is of grave prognosis, and in the end usually results in death. 

FORMS OF EMPYEMA AND THEIR DIAGNOSIS,— The 

general diagnosis of pleuritic effusion, the conditions with which it is liable to be 
confused, and the means of distinguishing between serous and purulent effusions, 
have been already dealt with. Here we have to consider certain special forms of 
empyema and the difficulties which they are likely to cause in diagnosis. 

Empyema may be divided into two main groups, viz., general and local- 
ised^ according as the whole pleural cavity is affected or part of it only. Besides 
these, there is a form which is called ^Uoculated^^^ a pleural effusion in which 
the pleura is divided into compartments separated from each bther, each possibly 
containing different kinds of fluid. ^ 

Loculated Empyema. 

Loculatcd polymorphic empyema is a curiosity, and a comparatively rare one, 
more often discovered after death than diagnosed during life, though occasionally 
exploration with the needle may determine its nature by withdrawing different 
kinds of fluid by puncture from different parts of the chest. 

In such a case, we shall have to distinguish Ijptween loculated empyema in 
which two or more different compartments exist in the pleura, and the 
condition already referred to, whore, by subsidence, the lower strata of the 
fluid are markedly purulent and the upper only turbid. This condition, as 



alreg-dy stated, is very rare, and if doubt existed, disturbance of the patient would 
soon settle the diagnosis by causing the supernatant fluid to become more 
purulent and turbid. 

Jaccoud^s ^ statement, that these cases may be diagnosed by the presence of 
vocal fremitus along the lines of attachment of the lung to the thoracic walls, is 
not supported by much evidence in his conunuiiication, and I do not think the 
statement is in accord with facts. 

Instances of polymorphic pleurisy. — Itax)pcdaman of 64 and removed a large amount 
of serous fluid. Ho did not got well until he brought up several ounces of ((ctid pus. In this 
case the foetid emjiycma was the initial lesion, and this gave rise to the serous olfusioii, which 
became predominant and was tapped. 

The most remarkable instance I have met with of loculated empyema occurred in a boy with 
general pyiernia. An incision was made in the left side in the fifth sytaec in the axilla, and pus 
was evacuated. The pericardium was found bulging, and was ineiseil also through the pleural 
wound. It j)roved to contain pus too. When the lad died, two other compartments in the 
pleura were discovered, one above and the other below the incision. These had not been opened. 
The lower contained turbid sero-purulent fluid and the uf)y)cr serous fluid only. 

Another very remarkable ease is recorded by Pel,‘^ in which an empyema on the left side was 
laid open in the usual way, and shortly after considerable bulging of the pericardium was observed 
which was thought to he due to ]>ericardial effusion. This was opened and two litres of pus 
evacuated (3^ yiiiits). On post-mortmi examination the pericardium was found to be universally 
adherent and greatly thickened, and in the cavity in the pleura which had been laid oyicji was 
another collection of pus anterior to that first opened, and sejwirated from it by firm adhesions 
in the anterior axillary region. 

Ciillingworth also records a case in which serous fluid was removed from the jdeura, and on 
the patient’s death an emjiyema situated between the diaphragm and base of the lung was found to 
which tlie serous effusion was obviously secondary. The existence of this had not been susjiocted. 

Another curious case is recorded by Gaillai’d.* One compartment contained pus ; this was in 
front ; another, behind, contained scrum. The autopsy showed that the pleural cavity was 
divided into two by a vortical fibrous septum. 

Localised Empyema. 

Empyemata of this kind are the most difficult of all to diagnose, and are 
frequently overlooked. Even if the presence of pus bo suspected and a needle 
introduced for exploration, it may require some skill, and courage too, to find it. 

In one case of this kind it was not until the needle had been thrust about 6 inches into the 
side, and directed from the axilla to the middle of the vault of the diaphragm on the riglit side, 
that pus was found. The needle was used as a director, and an incision made through <ieiiso 
tissue. Even after a free incision the tract was 4 inches long before tlie cavity was readied by 
the drainage tube. The patient made complete recovery. 

The two common forms are diaphragmatic and basic, but localised 
empyemata may occur in othpr places, and it has already been laid down as a 
general rule that a localised effusion in a peculiar place is presumably purulent. 
Some of these m^y have originated in interlobar suppurations, i,e., between the 
lobes of the lung, interlobar empyema ; others in connection with other foci 
of inflammation or disease in or near the thorax. 

A imn of about 35 years of age presented the signs of an empyema in the mid-axillary region. 
It was correctly located, and opened. It proved to be quite superficial and shallow, but did not 
heal. The man died of other causes some time later. The autopsy showed the empyema cavity 
to have been funnel-shaped, with a long and narrow neck formed by a fistulous track several inches 
long and not larger than a pencil, extending back to one of the dorsal vertebrae, which was carious. 

A good specimen of interlobar empyema is placed in the St. Bartholomew Hosjntal museum. 
No. 170402 . It was on the left side, encysted between the lobes, contained about a pint of fu;tid 
pus. It reached the chest wall in the left axilla over an area about the size of the palm of tlie 
hand. . The patient, a man age(^45, had been ill two month.s. Exploration failed to find pus, 
but large quantities were expectorated for a fortnight before death. 

1 Acad, de Mid., 1879. ® Burl. klin. Woch., 1884, No. 8. 

® Brit, Med, Jour,, 1886, ii. 17. ^ Hoc, mid. d^JIdp. de Paris, Nov. 24, 1895. 
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In the case of diaphragmatic and basic empyema, the diagnosis will haye to 
be made from suppuration below the diaphragm, e,g,^ on the right side from sub- 
phrenic abscess and abscess in the liver, and on the left side from suppurative 
peritonitis in connection with ulcer of the stomach, etc. 

When the mischief is on the right dde and below the diaphragm — such 
as, for instance, subphrenic abscess, abscess or hydatid in the liver, and some 
cases of new-growth — the diaphragm is thrust upwards into the thorax, so that 
the line of dulness obtained on percussion is markedly curved, rising to its highest 
in the nipple line or axilla, and falling both towards the back and towards the front. 

If the disease be in the right lobe of the liver, there is some enlargement of 
that lobe downwards also ; it is not, as a .rule, difficult to distinguish between 
these affections of the liver and pleuritic effusion. 

I n the case of subphrenic abscess the difficulties are greater, for not only is the 
diaphmgm thrust up, but the liver thrust down ; in other cases the suppuration 
is not so circumscribed, but spreads itself more uniformly over the wliolc surface 
of the liver, so that the displacement of the diaphragm upward is not so marked. 

On the left side, the diagnosis is more difficult, for there is not a solid organ 
like the liver, which will give the abscess purchase from below and enable it to 
thrust the diaphragm upwards to the same extent. In botii cases alike, when 
the suppuration is near the dia})hragm, but especially on the left side, if pain 
be felt, it may be referred to parts either above or below the diaphragm indis- 
criminately. Thus, in the case of the pleura, it may be referred to the abdomen, 
and with a localised peritonitis it may be referred to the chest. 

For example, in a case of localised suppurative poiitonitis in connection with gastric ulcer, 
which ultimately caused the patient’s death. Die symptoms, though at first referred to the region 
of the stomach, afterwaids were entirely refeiTod to the pleura, so that the case was at one time 
thought to be aii empyema, and an exploratory ]mncturc was made. No pus was found, and no 
ofieration on the pleura therefore perfonned. Even up to the time of the patient’s death thei*e 
were no abdominal symptoms complained of, although, •post-mortem, the patient was found to 
nave a general suppurative peritonitis, which had commenced round a gastric ulcer. 

In the case of empyema in peculiar places, the diagnosis will depend upon 

the site. When near the heart it would 
have to be distinguished from peri- 
cardial effusion, from some affection of 
the heart, or from an aneurysm — diag- 
noses which might become extremely diffi- 
cult if the empyema pulsated. Higher 
up, it might be confused with suppura- 
tion or some other affection in the medi- 
astinum or in the lung, or even with 
thoracic aneurysm or •new-growth. 

^ The following case is a very rare one, in 
which a localised empyema developed in imme- 
diate relation with the pciicardium, ^as the 
figure shows. The diagnosis was extremely 
difficult, but it was successfully made, though 
it was not until the incision was m£de and the 
pus evacuated, so that the finger could be 
introduced and the region explored, that it was 
conclusively proved that the abscess was not in 
the pericardium, but outside it. Although in 
immediate relation with the pericardium, this abscess did not ^Isate externally. 

Chronic abscess of the chest wall, again, may cause difficulty in 
diagnosis, for it may not be easily distinguished from a pointing empyema. This 



Fig. 151. 
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hasjbeen called peripleuritic abscess. As a rule, when an empyema is pointing 
the superficial inflammation is more acute ; there is more heat, tenderness, and 
redness of the skin than is usual with most of these chronic abscesses ; over 
and above which, in many of these cases there are no physical signs indicating 
mischief in the lung or in the pleura. 

Such abscesses are, for the most part, tubercular in origin, and when incised 
run a very chronic course, like tubercular abscesses elsewliere. They may, of 
course, be connected with a carious rib, but a large number of them rise spon- 
taneously in the subcutaneous tissue, possibly in connection with a lymphatic 
gland. 

When associated with physical signs in the chest they may jjresont greater 
difficulties in diagnosis. In phthisis they are not altogether uncommon, but 
the diagnosis can generally be made by the fact that the duluess does not extend 
far beyond the abscess, as would be the ease if there were an empycMna present, 
even though it were a localised one. The common seat of these abscesses is in 
the mid^axillary or anterior-axillary region, but they may be found in almost any 
part of the chest, though the upper part is the rarest of all. 

When close to the heart they may pulsate, and then the diagnosis becomes 
extremely ditticult. 

I saw a case, not long ago, in which there was a tnnionr close to tlie apex of the heart, which 
pulsated so (ILstinctly that no one ventured to interfere with it, thinking it to be an aneurysm. 
Ultimately the skin gave way and a discharge of pus took place, when the tumour disappeared. 


Recurrent Empyema. 

Some of the most difficult cases to diagnose are those in which a second 
empyema occurs upon the same side as had been previously affected. These arc 
called recurrent empyemata, and there may be an interval of some years between 
the attacks, even as long as twenty-two years in a case referred to by Wilson Fox.^ 

Cases of recurrent empyema are extremely rare. I recorded one instance of tliis kind a little 
while ago. It occurred in a boy of 15 yvam of age, who presented the signs of lliiid in tins left 
side of his chest, the heart being displaced to tlie right and the diilness extending across the 
sternum. The signs pointed to the presence of fluid, a diagnosis which would liave been simple 
enough if the patient had not given a histoiy of an empyema eight years previously, for which 
he had been operated on in the Evelina Hospital, the scar of the ojicraiion being visible in the 
posterior-axillary line. However, a needle was inserted, and after two unsuccess] ul attempts pus 
was discovered and a free incision made. Tlie temperature imniodiately iull to normal, and the 
patient got well. The patient did not appear to bo tubercular, and no cause for the second 
empyema could be found. 

An analogous case was met with in a man of 25, who came under observation for an empyema 
of the right side. He had had the same side tapped for serous etfusion thirteen months jire- 
viously, with the removal of 30 ounces of clear serous fluid. The side was opened, 130 ounces 
of pus removed, and a portion of rib excised. As the cavity did not close, six months later an 
inch of the fourth, fifth, sixth, and seventh ribs were removed, and three months later the cavity 
had alii^st closed except for the tract of the tube. 

Another case of the same kind occurred in a man of 29. He, too, had had siu'ons effusion 
twelve months previously on the same side ; this case, however, got well with an ordinary 
incision onl^'yi^ without excision of rib. 

In some cases the interval between the recurrence of the empyema is short, a 
few weeks or mouths it may be. These may be called recrudesccnt or 
relApsing* rather than reciy*rent. They are probably really of the nature of 
residual abscesses which have taken on fresh action. 


» P. 1082 . 
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Empyema with Malignant Disease. 


Malignant disease of the lung and pleura may, of course, be associated with 
effusii n, but this is usually serous and often more or less blood-stained, while the 
temperature is normal. Purulent effusion is rare. ' 

Speaking generally, the diagnosis is not difficult ; but there is one form in 
which the difficulties may be considerable. I refer to that in which the malignant 
growth has developed round the root of the lung, compressing the bronchi and 
vessels, and thus leading to the condition which has been described as “solid 
oedema of the lung.” In this a sub-acute form of inflammation may occur, giving 
a rise of temperature which may strongly resemble the hectic of jjhthisis or of 
empyema. 

As the affected part is dull and yields no vocal vibrations or vocal reson- 
ance, the existence of pleuritic effusion will be suspected, and from the tem- 
perature it will be thought to be purulent. The result of exploratory puncture is 
generally negative. 

In one case of this kind exploratory puncture in the middle region of tlie nxilla obtained 
pus, and a small incision was made, with the result of evacuating a drachm or two of a purulent 
iluid. The diagnosis of malignant disease of the lung had been previousl}’^ made. 

On the p 08 t‘ 7 ru}rtcm examination the cavity from which the puriform fluid was obtained 
proved to bo in the lung, and to be duo to a necrotic, disintegrating change, produced, no doubt, 
by obstruction to the circulation, for the patient had malignant disease sun*ouiidiiig the 
root of his lung, and compressing both the air-tubes and blood vessels. 

The difficulty of diagnosis from some forms of pneumonia, in which the tubes, 
are plugged with secretion, has already been referred to. lii these cases the 
absence of vocal vibrations and vocal resonance suggests the presence of fluid ; 
but as a rule, even if the physical signs be conclusive, the general aspect and 
course of the case make the diagnosis clear ; for with em 2 )yema the symptoms are 
not, as a rule, so severe, nor the onset so sudden, and of course the duration and 
course of the two diseases arc different ; the only difficulty which then arises is in 
those cases in which the empyema follows the pneumonia. 


Pulsating Empyema (Empyrnna pulsam). 

Empyemata may pulsate, but distinct pulsation is certainly a very rare 
phenomenon. 

When Comby ^ wrote his paper, in 1882, he did not succeed in finding more 
than about 30 cases recorded. Wilson,^ in 1893, brings up the number of published 
cases to 68, but the increase in numbers of recent years is chiefly duo to the 
larger number of cases recorded in which there has been a general shock, more 
or less distinct, felt over a considerable area of the side. The fact remains that 
distinct pulsation is very rare, but the ppndition' is one which always attracts 
attention, on account of the difficulties of diagnosis to which it may give rise. 

f- 

"J he pulsation is of two kinds — 

1. A general shock or impulse communicated to a considerable area of 

the chest walls. This has been called intra-pleural pulsation. 

2. Expansile pulsation localised in an external tumour. This has been 

called extror-pleural pulsation : it is sometimes visible, but often only 
to be felt by the hand. It occurs, with but few exceptions, in the left 
side. Thus of 66 cases, it was on the rf^ht side in 5 instances only. 

^ Arch. g4n. de M4d.f "Soy. Thesis^ V Empytme puUalile. 

? Trans. Assoc. Amer. Phys., Philad., 1898, viii. 195. 



purulent’ '.EFF ugioN^EM "■"759: 

• It is synchronous with the heart, and almost invariably systolic in time, 
though there are 3 cases in which it has been stated to be diastolic, 2 recorded 
by Macdonald ^ and 1 by Stokes.^ 

The condition may be met with in either sex and at any age. It is more 
common in males, in the proportion of about 4 to 1, and in adult life between 
the ages of 20 and 35 ; the youngest recorded case was 2 years of age, and the 
oldest 57. 

It is rare except with empyemata, and then only with those of long duration ; 
but it is describcMl also with serous effusion and with pyo- pneumothorax. 

Introrplmral — When the pulsation is intra-plcural it is occasionally 

visible, but more often only to be felt by the hand. Usually it is widespread and 
felt over the lower part of the chest, especially in the axilla, as the patient is 
lying in bed. Occasionally it is felt higher up and more in front. It may be 
limited to one or two intercosta.1 spaces in the supra-mamniary region, or be more 
diiluse and extend outw'ards from the sternum to the middle or posterior axillary 
line, and downwards from the third rib to the lower part of the axilla. In these 
cases, especially where the pulsation is felt high up, it is probably analogous to 
that which is felt in the abdomen in ascites, and partakes of the character of a 
flu id- wave. 

Intra-pleural pulsation may occur with any kind of effusion ; chiefly, it is 
true, with empyema, but also with pyo-pneumothorax, and sometimes even with 
serous efliision. Of the last, Traube ^ recorded the first case, but several others 
have been described in recent years. ^ 

EMra-})lmral pulsation^ that is, pulsation limited to an external tumour, is 
met with in empyema only. It occurs when the empyema is pointing, and if 
the empyema be pointing in more than one place, may occur in two or three 
of the tumours. 

Thus, of tlift cases reconled,® in 3 instances there were two, and in 2 instances three, external 
tumours, all of which pulsated. 

In many of these cases the tumour and the pulsation in it may vjiry with 
respiration, the tumour becoming larger and the pulsation more distinct with 
expiration, and less so w'ith inspiration ; sometimes both the tumour and the 
pulsation in it may be made to disappear by pressure, that is to say, the pus 
may be returned within the thorax. 

These pulsating tumours may be met with in any part of the chest whore an 
empyema points, ^but most of them somewhere near the heart, and of course this 
will be their most likely position if the empyema be localised. Thus they may 
occur above the prsecordial region, but are found more commonly in the mam- 
mary region or near tlie apex, and occasionally even immediately over the 
prsecdlrdium in front. 

Where there is more than one tumour, they are usually close together, but 
they ma^^be widely separated, e,g., one tumour may be near the heart and the 
other close to the spine (Macdonnell, Wilson Fox).’*' 

Occasionally, if the empyema has tracked, a pulsating tumour may be founa 
in a very unusual place, for example, in the loin. 

• 

^ Duhl, Jour,^ 1864, xxv. * Dis, of Heart and Aorta. 

• Ge8, BeUr,y 1871. * Fraentzol, Ziemsseuy iv. 2, p, 355. 

• Wilson, l,e. • Jour., 1854, Lc. 
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Thus Owen Rees ' records a case in which the pus tracked to this spot, and the post- 
morUm showed that it was due to an empyema ; the pulsation in this case being transmitted, 
not from the heart, but from the abdominal aorta, witn which the abscess was in close relation. 
A similar case is rccoi’ded by Muller. 

Diagnosis , — The diagnosis may be very difficult, but the difficulties are not 
quite the same in intra- and extra-pleural pulsation. 

Intra-pleural pulsation does not, as a rule, present any great difficulties, for it 
is rarely met with except with large effusions, and then the nature of the case is 
evident. If it should be limited, however, to the anterior part, of the chest, or 
to the region of the heart, it might need to be diagnosed from a dilated or 
hypertrophied heart on the one hand, or from an aneurysm of the heart or of 
the aorta on the other. It is not, however, in these cases that the difficulties 
occur, or if they do, that they are of any great practical importance. 

Hie association of the two conditions, namely, of a pulsating pleural effusion, 
with an aneurysm of the aorta, is very rare. I only know of one instance, 
that recorded by Stokes,^ and in that case the aneurysm was very small. 

The difignosis from jiulsatiiig pneumonia and a pulsating intra-thoracic new 
growth, as suggested by Graves, is very unlikely to cause difficulty ; for these 
cases are, to say the least, extremely rare. I have never seen a marked instance 
of either. And as to the very existence of pneumonia-pulsans, I am very 
sceptical. 

With extra-pleural pulsation, that is, pulstition in an external tumour, the 
difficulties are also not as a rule great, for the physical signs indicate the exist- 
ence of a large empyema which is pointing. 

1 f the empyema be localised, cs{)ecially in the neighbourhood of the heart, 
the difficulties of diagnosis may be greater. 

If the tumour be near the apex of the heart, or over the lower part of the 
pnecordial region, the question of cardiac aueurysni may arise ; yet aneurysms 
of the heart hardly ever cause an external tumour in this position. Hiey 
develop rather in other directions within the thorax. 

I have, it is true, seen one case of caidiac aiiouiysiu causing an external swelling. This 
occurred on the right side of the chest, between the nipple line and the lower part of the 
sternum ; but there was no doubt about the diagnosis. 

Where the swelling is higher up, and especially if it be in the lirst and 
second intercostal space, tlie oliaiices of aneurysm will be greater. 

Thus, in Topham’s * case, in which there was a pulsating swelling in tlic thiid inteiicostal 
space, close to the sternum, an aneurysm was diagnosed, and the patient was kept in bed for 
about three years. A dischai'ge of i)us then took place, the tumour disajipeared, and the 
patient got well. 

Ill Aran’s ° case an abscess in the upper part of the mediastinum caused ifb external swelling. 
This was not connected with the pleura ; it disscharged, and the patient recovered. In 
Vidal’s ® case, a similar pulsating swelling over the lower part of the sternum proved also to be 
•due to a small abscess in this position ; this patient was suffering from double empyema^ 
though no direct communication could be traced between the meaiastinal abscess and the * 
pleura. 

Localised empyemata in the neighbourhood of the heart are very Vare, and 
even when they occur do not often cause external pulsation. In the case I 
have already quoted, though the empyema was in close apposition with the 
right side of the heart, there was no trace of pulsation communicated externally. 

• 

} Bril, Med. «/our.,1858; Aug. 21. * Berl. klin, Woch., 1872, Jan. 22. 

^ JHs. of Heart arid Aorta. ^ Lanjeet^ 1878, i. 766. 

* BM, Soc. Mid. des MpUaux, xv. 96, 1858. * Bull, de Soe. Anat,, 1854, p. 248. 
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On the other hand, even when the tumour is due to an aneurysm, it need not 
necessarily pulsate, for the interior may bo filled with clot. 

The difficulties of diagnosis are greater between a local abscess of the chest wall, 
which pulsates, and an aneurysm, than between an aneurysm and an empyema, 
because in the majority of cases the signs of an empyema are so characteristic. 

Superficial abscesses are most likely to cause difficulty when they are seated 
somewhere near the apex of the heart, whore the pulsation is forcible and 
the intercostal spaces fairly large, and they are still more likely to pulsate if 
there be pus beneath the ribs as well as above them ; as, for instance, with a 
periosteal abscess, due to caries of a portion of the rib in this position. 

1 have seen one instance of this kind in which the pulsation was so marked that no one cared 
to interfere with the tumour. Ultimately the skin burst, pus was spontaneously discharged, 
and the tumour entirely disappeared. 

I think, in cases of this kind, a small puncture with a very fine needle, 
for the purposes of exploration, w'ould do no harm whatever, even if the tumour 
proved to be an aneurysm ; and of course it would at once clear up the diagnosis 
if pus were obtained. Over such a tumour, a murmur would not, as a rule, 
be present, as it might be in the caso of an aneurysm ; but then a murmur is 
not necessarily present even if the tumour bo aneurysmal, and, as stated, some of 
these external aneurysms do not even pulsate. 

Pulsation being, as a rule, absent in effusions of all kinds, of whatever size 
they may be, it is evident that its occurrence requires peculiar conditions. 
1’here appear to bo three different kinds of pulsation, and the same explanation 
will not fit them all. 

(i) There is, first of all, the general shock felt over the lower part of the chest, 
usually in tlie posterior axilla and behind. This is found only with very large 
effusions, and necessitates considerable intra-pleural ])rcssnre. It is tlie same 
tiling as the general shock which is transmitted sometimes to the chest walls 
from the heart through a solid mediastinal or pulmonary tumour, or through a 
massive pneumonia. 

(ii) There is, next, that form of pulsation which is met with chiefly in front 
and ill the upper part or mammary region of the chest, and which tloes not, as a 
rule, extend beyond the anterior or mid-axillary line. It is to this group that 
most of the recently-recorded cases appear to belong. This kind of pulsation is, 
I think, strictly analogous to that which we meet with in the abdomen in 
ascites, and is due to the propagation of a fluid wave from the heart to the 
surface of the fluid. It is felt where the surface of the fluid would be, as 
the patient is lying in bed upon the back, and would, I think, very likely 
alter its position, if the patient sat up, though I do not know' that this has been 
actually described. As in the alidomen, it is to be connected with a certain 
laxity of the chest walls, for fluctuation is not nearly as distinctly felt in 
the abdomen when the walls are tense as when they are relaxed. For this 
reasoli this form of pulsation occurs usually with empyemata, and generally 
with empyemata of some duration ; though it might possibly be met with in other 
forms of^effusion, and also with pneumothorax. 

(iii) In the third form of pulsation, namely, that in which the pulsation has 
more of an expansile character, whether it be felt over a large portion of the 
chest, or limited to an external tumour, the explanation is, I think, different. 

This last kind of pulsation is more like that which we get in a largo abscess, 
and which we speak of as a ** surgical fluctuation ” ; and in order that this should 
be obtained, the fluid must be contained within some more or less resistant walls, 
that is, must be under some pressure. 
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Wherever there is a large collection of fluid in the pleura, on the Jeft 
side especially, it is obvious that the pulsations of the heart must affect it ; but 
in most cases the pulsations spend themselves upon the least resistant part of 
the abscess walls, namely, upon the incompletely collapsed portion of the lung or 
upon the mediastinum, or, if pneumothorax be present, they exhaust themselves 
in compressing the air in the pleura. 

In order that the pulsation should be transmitted distinctly to the chest 
walls, or to an external tumour, it is necessary that the other parts of the walls 
of the pleura should bo rigid and resistant, so as. to enable the pulsations to be 
transmitted to the thoracic walls, t.e., to what are usually the more resistant 
parts. In the case of a geneml empyema, /.e., of an empyema occupying the 
whole pleural cavity, therefore, this kind of pulsation pre-supposes the rigid 
fixation of the internal walls, namely, of the heart and mediastinum, and of the 
lung also. This is exactly the condition which has been on many occasions 
described. 

Of this, Comby’s case is a good instance. On post-mortem examination the heart was found 
to be ri^dly fixed to the right side of the chest, and the lung to be adherent all along the 
mediastinum, from the sternum to the spine, as well as at the apex, and to be in a condition of 
extreme fibroid induration. The empyema in this case was a large one, and the })ulsation 
distinct ; 80 ounces of pus were removed and the pulsation disappeared, until the fluid 
reaccuiuulatcd, when it returned. 

For this kind of pulsation, therefore, we require that the internal walls of the 
pleura, the mediastinum and lung, should offer almost as much resistance to the 
pulsation of the heart as the chest walls, and such conditions are not likely to be 
common. 

Where the empyema is pointing, that is to say, where the pus has made its 
way through the chest walls, and there is a fairly free communication with the 
pleura, the fesistahee is very much less ; and we should expect, a prifiri, 
that pulsation would occur in these conditions much more frequently. This we 
know to be the case, for this kind of expansile pulsation is met with most 
frequently with external tumours, that is to say, where the empyema is 
pointing. 

In the same way, where the empyema is localised, pulsation of this kind 
necessitates considerable induration of the walls surrounding the abscess, 
and probably a considerable amount- of intra-pleural pressure. 

These cases are interesting chiefly on account of the difficulties of diagnosis, 
but the diagnosis once made, the treatment is that of empyema, «.e., they may be 
tapped or opened as may seem desirable, and with success. 

It has been stated that pulsating empyemata are, almost without exception, 
fatal. This is an over-statement of fact, and is far from true. Thus in Wilson’s 
cases, out of 46 in which the result is stated, 24 recovered, t.c., about 52 per cent. 
The cases which are generally fatal belong to the last group which has just been 
described, viz., that in which there is expansile pulsation of a very marked 
kind. These cases are fatal, not because the empyema pulsates, but becailbe of 
the peculiar conditions, viz., the fixation of the heart, and the changes in the 
mediastinum and lung, which prevent cure. Of the other cases the greaUmajority 
.recover. 

Double Empyema. 

Empyema is sometimes double, an.d it is important^ to ascertain whether these 
coses require any different method of treatment. 

, The rule used to be laid down that with double empyema one side might 
be opened in the usual way, and that there was no choice but to treat the other 



by jiaraccntcsis ; because, it was argued, incision on the one side having already 
caused the collapse of one lung, incision on the other would lead to collapse of 
the other lung and a fatal result. 

No doubt, to open the general cavity of the pleura in a healthy man would 
be a serious matter, but the general rule above stated does not take into considera- 
tion the fact that, in the majority of the cases of double empyema, the empyema 
on both sides, or at least on one, is encysted, that is, localised or limited by 
adhesions which have formed round it, so that incision W'ould not lay the general 
pleural cavity open. 

Although this is, no doubt, generally speaking, the ciise, it is not necessary 
to go so far as some writers, and say that there is no diffei’ence between 
a general and a localised empyema, inasmuch as they are all more or less 
limited by adhesions. No doubt this is generally the case, but still there is all the 
difference in the world between the large and the small collections of pus in th^e 
pleura. 

Theory must yield to practice in these matters, and experience shows that, in 
cases of double empyema, both sides may often be treated in the same way by 
free incision, witli perfect safety and great benefit. 

Two papers in the (Clinical Society's Transacjtions, viz., one by Couplaiid 
and Gould, 1 and another by Carr,^ giving accounts of their own cases, and a ' 
list of others, bring the literature fairly well up to date. With the cases there 
recorded, and a few others wdjich have been added since, I have found a series of 
fifteen, in all of which botli sides were opened and recovery took place. They 
were all in children, the oldest being 10 and 14 years of ago respectively. 

The case upon which the first-mentioned paper is founded is perhaps one of 
the most interesting, because an attempt was first made to euro the double 
empyema by paracentesis ; the objection to free incision on both sides being based 
on the theoretical grounds referred to. 

This child, of the ago of 7, owed the eTn])yenia to an attack of pneumonia, about six weeks 
before she came under observation. In the course of five months the loft side was tiippcd eight 
times and the right four times. The right side was then o})ened, a portion of rib excised, 
tlie pleura washed out, and about 10 ounces of thick pus removed. Nine days later the loft 
pleura was opened and treated in the same way, and 18 ounces of pus removed. 

This was followed by complete cure in a few weeks’ time, and the child was left with little 
or no thoracic deformity. 

Although in the case just recited jiaracentesis failed, still it is sometimes sulTicicnt to effect 
euro, as in the case recoidcd by broadbeiit and Cheatle,*’ in which th(‘ light pleura was 
tapped twice and the left once, and the patient made a complete recovery ; in another 
recorded by Sangster, in which, after the right pleura had been opened with the evacuation of 
a considerable amount of scro-puruhnit fluid, the left was successfully treated by ])ai’aceiiteHis, 
the side being tapped twice, with the removal of 2 ounces and 6 ounces of pus respectively. 

In the majority of the instances recorded the empyema was of some duration, 
and was, no doubt, localised ; but these cases, at any rate, show that there is no 
reason why, in a doable empyema, both sides of the chest should not be treated 
in th^ same way. 

It is generally thought desirable to leave an interval between the two 
operations,, and, if necessary, after opening the one side, to gain time by 
perforriiiifg paracentesis upon the other. In most of the cases about a week was 
left between the two operations, sometimes a little longer ; but in one of them 
the second side was successfully operated on only two days after the first. 

Fox,^ in a girl of 12 yeai-SjiOf age, had both sides opened at the same time ; no urgent 
symptoms developed, and recovery was complete. 

Vol. xxiv. ^ Vol. xxvi. • 

> Sutherland, Lancet, 1894, June 9, collates 21 cases. ^ Lancet^ 1894, L 884. 
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A more remarkable case is recorded by Cooke, ^ in a baby 17 months old. Both sides ^ere 
opened at the same time, and 14 to 15 ounces of pus removed from each. The operation 
caused no ui^ent symptoms, and recovery was mpid and complete. 

Foetid Empyema. 

In foetid empyema the fluid has an extremely foetid, sickening odour, such as is 
met with in gangrene of the lung or in foecal abscess ; it is dirty green or brown 
in colour, opalescent, turbid, with a pulverulent sediment, and contains more or 
less altered blood. Microscopically, there are found niauy red blood cells, pigment 
granules, fatty crystals or plates of cholcsterin. Micro-organisms are numerous 
and of many kinds, but none characteristic. 

The cases of fmtid empyema fall into two groups. In the one it is con- 
secutive to putref.ictivc or gangrenous inflammation in the neighbourhood of the 
pleura, and in the other it is of spontaneous or primary origin. 

Group 1. — When there is gangrenous or putrefactive inflammation near the 
pleura, the consecutive empyema may be ftxitid, though not necessarily so. Thus 
it is the rule with gangrene of the lung, but rare with other lesions of tlie 
lung, even with fmtid, bronchiectatic, or other cavities ; if it occur with a pneu- 
monia, the i3neiimonia must bo of a septic and not a simple character. 

It may also follow caries or necrosis of the bones of the thorax, but usually 
the resulting empyema is not foetid. 

It is especially likely to occur where there is a perforating disease of the 
digestive track, as in connection with stricture of the oesophagus, ulcer of the 
stomach, or with any fmcal abdominal abscess wliich lias reached the neighbour- 
hood of the diaphragm ; or w-lierc there are lesions in the lung or liver which are 
likely to become gangrenous, c.f/., a suppumting hydatid cyst. 

In this group the symptoms, prognosis, and treatment depend chiefly upon 
primary disease. The symptoms are asthenic in type. The patient is in a state 
of profound prostration, with low, muttering delirium, a feeble pulse and dry 
tongue, and passes into th(i typhoid state. If the primary disease cannot be 
relieved as well as the empyema, death must be the result. 

Group 2. — In the second group, that is to say, where the foetid empyema is 
primary, i,e,, of spontaneous origin, and not connected with any other putrefactive 
lesion, the conditions are entirely different. 

It seems that nearly one-half of all the cases of foetid empyema belong to this 
group. 

Of 20 cases which Netter examined, 7 were due gangrene of the lung, 6 to pyajmia, and 
8 could be attributed to no cause at all, that is, they belonged to the ])rimary group. Schwartz’s 
results are much the same: of 15 cases, 9 belonged to the priniaiy grouj) and 6 to the 
secondary. 

In most of these cases the pus is ffntid, however early in the attack it may be 
examined, so that it has probably been foetid from the commencement. It is true 
that sometimes a simple empyema may become foetid after operation, but this is 
quite a rare event, and, as a rule, it is the exact contrary which occurs, for as 
soon as the foetid empyema has been opened the foetor passes off and the pus 
becomes sweet. 

I do not know that there is anything in the symptoms of the case by which 
the foetid nature of the effusion may be diagnosed beforehand. 

I am inclined to think that in this group the empyeaiata are generally localised 
at any rate this has been so with all the cases that 1 have seen. 


^ Lavjcd, Oct. 2, 1898. 
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• The prognosis seems to be neither bettor nor worse than that of ordinary 
empyeinata. 

The treatment is the same, except that as soon as the empyema is known to 
be foetid, the sooner an operation is performed and tlie foetid pus removed the 
better ; and it appears to me desirable, at the same time, to thoroughly wasli 
the side out, and, if necessary, to repeat the irrigation as often as the foetor returns. 
A single washing out is often sutHcient, and the foetor may then pass off very 
rapidly even in a day or two. 

I have seen several of these empyemata burst through the lung, and then the 
diagnosis from a gangrenous cavity in the lung becomes very difficult, if not 
impossible. The expectoration of a foetid empyema is, however, no more likely 
to cause secondary changes in the lung than a simple empyema, and in most 
of the cases that 1 can recall, complete recovery has taken place without any 
complication. 

I liavc seen unusual complications follow foetid ompyoma onco or twice. Tlm.s I ivmcnil)or 
tlio case of a young lady who had an empyema, the fjetid iiaturo of which wa.s not known until the 
side was opened, when the stench was so overpowering as to turn the Hurge<m sick. The case, 
however, ran its ordinary course, excejit that shortly after operation the patient clev'elojied a severe 
dijihtheritic inflammation of the conjunctiva which ultimati*ly destroyed the cornea and necessi- 
tated the excision of the eye. In other respi‘cts the case ran the ordinary CMUirse and ended in 
complete recovery. 

THE TREATMENT OF EMPYEMA. — When pus is known to 
exist in the pleura, the only active course open is to remove it by a surgical 
openition. 

If the pus be left alone, that is, if nothing be done — for no drug is kiiownj 
which will chock the formation of pus or cause its absorption — it is, of course, 
theoretically possible that the formation may cease, and that what has formed 
may inspissate and become encapsulated, or possibly may disintegrate and become 
partially or even completely absorbed. This, however, can only occur where 
the amount of jais is c(nite small, and is not at all likely to happen oven then. 
In all other cases the pus continues to increase, and in the end makes its own 
way out of the pleura ; usually, either through the lung or the chest walls, and 
occasionally in other less desirable directions. In the latter case it will lead to 
complications which may prove grave or even fatal. Mven in the former more 
favourable directions, cure can only occur after long illness and much suffering. 

To leave the pus, therefore, to itself is bad practice if anything else can bo 
done; in other words, pus having been diagnosed, it should be removed. This 
can be effected cither by paracentesis or by free incision. 

The choice of operation can 1)e made at leisure ; for, even if the effusion be 
large and the syn^ptorns urgent, paracentesis will be sufficient to give immediate 
relief, and thus time will be gained for the full consideration 6f the best method 
of procedure. Even if free incision has already lieen decided on, a jireliminary 
paracentesis may be of use, for in hospital practice, patients often come under 
observation very much neglected and run down, and by paracentesis time will 
be gained, ^uring which the patient may recover strength, and be brought into 
a better general condition for operation. In operations on the chest, as in 
other surgical operations, success, to some extent, will depend upon the choice 
of the right time for operation. Although there should be no unnecessary 
delay, still there need be no undue hurry ; and in choosing the time for operation 
clinical experience will greal^y aid the judgment. 

Paracentesis, repeated if necessary, suffices sometimes to cure empyemata, 
and in some cases this may be the wisest and safest method of treatment. In 
most instances, however, whether paracentesis has been previously performed or 
VOL. II. 50 
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not, free incision ultimately becomes necessary ; and, as a rule, this forms the most 
' expeditious and simplest mgde of cure. That being so, it will be well to con- 
' sider the treatment by free incision first, and to reserve paracentesis for siib- 
' sequent discussion. 

Free Incision. 

In all cases, before making any incision, it is important to be certain that 
pus is present at the spot where the incision is to be made, and this can 
only be ascertained by means of an exploratory ’pum'ture wijbh the needle. 
This should on no account be ever omitted, for although nothing is easier than 
to find the pus in an ordinary case of empyema, still, in otlier cases, the difficulties 
may be very great, and it is never possible to tell beforehand, for certain, whether 
the case is simple or difficult. 

Thus I remember the case of a child in which the evidence of a large enij)ycnia was quite 
conclusive, and in which tlie facts seemed so clear, that I was on the point of waiving tlio 
preliminary puncture, when the house physician reminded me that I was breaking tlie rule 
that I was constantly preaching, and I determined to insert the needle. Simple as tlie case 
appeared, it was not till after two or three punctures that I succeeded in finding jius, and then, 
of course, the incision was a simple matter. Examination of the pleural cavity with the finger 
showed that the empyema was a very peculiar loculated one, and the difficulty experienced with 
the puncture was explained. 

In localised empyemata, also, the difficulties may be great. 

I remember an adult who had a very considerable area of diilnoss at the base, with other signs 
of suppuration, and there could be no doubt that pus was present. Yet I madii exploration 
with the needle on no loss than eight aei>arate occasions without finding where the pus was, 
and it was not till the ninth occasion, when I gave an aniosthetic and put the needle three or 
four times into different parts of the chest, that at last I succeeded iii reaching pus. J^iim 
ounces were removed, and this sufficed to cure the patient. 

In another case the pus was seated in a pouch between the diajibragm and base of the lung. 
There was no means of asceitainiug that fact by physical signs, and tJiougli the case seemed 
simple, very gre^t difficulty was experienced in finding the jms, and it w^as not until the needle 
had been thrust more than 4 inches into the chest that nus was obtained. Tl:c needle was then 
used as a director to the knife, the cavity was reachea, opened, and a drainage tube inserterl. 
So deep an incision would have been quite impracticable without preliminary puncture, and 
without the needle to guide the knife. 

I had also under my care a woman who presented all the signs of an empyema at the left 
base. The surgeon was called in and was prepared to operate, but acting on the general rule 
that the pus should first be found with the needle, I inserted an exploring needle in two or 
three places and failed to find pus. Under those circumstances the operati*..! was not 
carried out, and it was as well, for wlieh the patient died, not long after, the pleura was found 
to be perfectly healthy. The seat of mischief was below the diaphragm, and had its origin in a 
gastric ulcer, the parts around being all matted together wdth an accumulation of pus below 
them, and a general suppurative peritonitis, so that the knife would never by any chance have 
reached the seat of suppuration, ’ 

These cases show the absolute necessity of preliminary puncture before an 
incision is made. It was a rule laid down, with great emphasis, many ycara 
ago by Trousseau, and it should on no account, or under any circumstances, be 
departed from. 

Anaesthetics. — In most cases an angesthetic will be necessary ; ^ certainly 
if a portion of rib is to bo excised. 

Cliloroform, or one of the chloroform mixtures, is the best ana)sthetic to use. 
Ether, at any rate, should be avoided, on account of the irritation it causes in the 
large air-tubes. I have seen the most alarming^ symptoms caused by the 
accumulation of mucus in the air tubes, as the result of the administration of 
ether, for the patient, owing to the anaesthesia, was unable to cough it up. 
Ether is a dangerous anaesthetic in the case of any chest affection. 
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• The amount of chloroform to be given will vary with the o])cration, hut, aa 
a rule, not much is required, for the painful part of the operation is very quickly 
over. 

Local aiiiesthetics are of very little use, for they do no more than nunih 
the skin and the parts immediatel3" beneath it. Though the freezing of the 
parts by means of a spra^^ of ether or ethyl-chloride, or the external application 
of strong solutions of cocain, mtiy suffice for a simple' incision of the skin or for 
a paracentesis, they arc of no use for the larger operations. Injections of 
cocain, or of co^iain and morphia, have been advotjated, but the>^ are not by any 
means devoid of risk, and on the whole a little chloroform is by far the simplest 
and safest arnesthetic to use. 

The Preparation of the Side. — The skin of the region where the incision is 
to be made should be well scrubbed with a nail brush, and washed with soa]) and 
water an hour or so before the operatiiui, after which it should be covered with 
a wet boracic acid coin})ress until the time of operation, when it should be jigain 
well swabbed over with some antiseptic solution. 

Seat of Incision. — This will be decided in the first pla(!e by the needle. 
Subject to this, where the efiusion is localised, the incision will be made as 
nearly as possible over the centre of the area of diilness. 

Where the pus occupies the whole cavity of th(j pleura, theoretically the 
incision should be as low down as ])ossible. Hut it should be remembered that 
as soon as the pus has l)Ocn evacuated the side falls in, the lung expands, if it 
can, and the diaphragm rises ; so that, what was the lowest ])oint when the chest 
was full of fluid, does not remain the lowest point when tlie fluid has been 
evacuated. If the incision be made too low down, so soon as the diaphragm 
rises, the tube does not run straight into the chest, but points upwards and lies 
for some distance betw'een tlic diaj»hragm and ribs. 

Again, if the incision be too far back, so that when the patient lies u]>on the 
l)ack]ie is resting on the tube, Ik; will certainly alter his position, so as to take his 
weight off the tube and the incision, and in this way the tube will no longer be 
in the most dependent, part. 

The best place for incision is the posterior axillary region, so that when the 
patient is l^dng comfortably on the back the tnhe will be just free of the bed. 

A line drawn transversely through the nipple round the chest will be the 
simplest guide for the height of the incision, which should l)(i mafic lialf ati inch 
to an inch below’ this line, so that it would pass into the sixth, sfjveiith or eighth 
intercostal space, according to tlie position j)osteri(U'ly whicJi is selected. If a 
portion of the rib be excised it will generally be one of the ribs nam(;d which 
w’ill be attackecU The sixth or seventh space is tluj oiu) w hich is usually found 
to he opened if these directions bo followed, and this is the most convenient 
spot for drainage and for the general comfort of the ])aticnt ; and if the needle 
show^that pus can be found hero, tliis will be the ^^laoe to choose. 

Resection of Rib. — The only object of resecting a portion of a rib is to 
provide i^ich an opening for the insertion of a tube so as to insure free drainage ; 
but if free drainage can be obtained by simple incision through the intercostal 
spaces, resection of the rib becomes uunecessiiry, and I suppose the general 
principle may be laid down that no operation of this kind should bo j)crformed 
unless it be really necessary. 

The objections urged against resection are several : 

1. It prolongs the operation and renders more of the ansesthetic necessary. This, of course, 
cannot be deniea. 
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2. Simple incision tlirough the intercostal spaces is a comparatively trivial operation, wlii^e 

resection of a rib is a more serious matter. 

3, Pus from an empyema is sejitic in character, and theoretically it is very undesirable to 

have septic pus discharging over the recently cut ends of spongy bone. In ]>ractice 
this risk appears to be a very small one. At the same time, I have seen septic 
infection follow a perfectly antiseptic o{jeration, and even cause the patient’s death. 
Such a result is, however, of such rarity that it need hardly be considered. 

4, The chest wall is weakened, but now that the rib is removed by subperiosteal resection, 

the l)one is rapidly restored and tlie rib rcplaced in continuity, so that the strength of 
the side is not ultimately impaired. 

5. A free fonnation of callus may occur, and compress the tube, so that subsequent operations 

may become necessary on this account. Though very rare, I have seen this occur, and 
in one case two subsequent operations for this reason became necessary. On the other 
hand, a formation of bone (whicli I suppose we ouglit to call “exostosis”) is stated 
sometimes to occur, even when the rib has not been excised, in consequence of the 
irritation of the tube. This, however, I have never myself seen. 

There are fashions in surgery, and at the present moment the resection of 
the rib is so much the fashion and the routine practice that few enipyemata 
are opened without it. A difference also exists between the child and the 
adult; for, while in tlic adult the intercostal spaces are wider, so that tubes 
of fair dimensions may be inserted with ease, in most cases, between the ribs, 
in children the intercostal spaces are narrow’cr, and after excision the ril)s fall 
more readily closely together; resection is therefore regarded as necessary more 
frequently in children than it is in adults. At the same time, the ribs in cliildren 
arc more yielding and more easily kept se])arated by slight pressure, so that even 
if excision be not performed, the tubes are less likely to be pinched. 

Even ill the cuso of children, the pmctioo of dilferciit. {iiithoritie.s vari os widely. Thus, in 
50 cases Good hart had the rib excised in 3 only at tlio time of tlie opoiutioii, Le.^ about 1 in 
15, while Godlee excised the ribs in 19 cases out of 30, that is to say, in 2 cases out of 3. 
The results appear to have been equally successful, and it can hanlb^ bo supposed that the 
operation was necessary ton times as often in tho one series of cases as in the other ; there- 
fore the difference lies greatly in the jnuctieo of tho imlividual. 

In one series of 22 cases of my own in which the side was opened, a portion of rib was 
excised in 13 and not excised in 9, and in none of the latter did resection subsequently become 
neccssar>’. 

Of 87 cases at St. Bartholomew’s Hospital, the rib w'as not excised in 10, and in only 1 
of these did resection become necessary some weeks later; i.e., in 19 cases out of 109 the rib 
was not excised, i.e., in aljout 20 per cent. 

Some years ag(3 resection was rarely performed at the time of the initial opera- 
tion, and subsequent resection was hardly ever required. Recently, following 
the custom of tlic day, in a large number of cases the ribs have been excised 
at once ; but 1 cannot see any advantage in the operation if ad^njuate drainage 
can be secured without it, nor do I think that the results of recent years arc 
any better than they were before, except so rfar as stricter antiseptic precautions 
haVc been adopted, and this, of course, applies equally to both methods. 

I do not, therefore, advocate tho routine resection of a portion of the rib.*^ If, 
when the sides fall in and the ribs come together, drainage cannot be kept 
complete, resection iniglit be performed then, but most of the cases egot well 
without it, and, I believe, just as quickly. 

The liole for drainage, it must be remembered, need not necessarily be round ; 
it may ju.st as well be oval, and as free a vent can be given to the pus by a long 
incision in the intercostal space, and tw’o pieces of small drainage tube laid side by 
side, as by a largo tube in a round hole wrhich necessitates the removal of a rib. 

'If a portion of rib is to be resected, the preliminary incision will be made 
immediately over that part of the rib. 
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^ If the incision is to be made in the intercostal s])accs, it will be made, of 
course, between the ribs. 

It is never necessary to remove more than a small portion of one rib, about 
three-cjuartcrs of an inch loiij:^. 

I have seen portions of several ribs removed at the time of the initial o[)era- 
tion — an operation which has been described as a “modified Estliinder.” Tliis is 
an entire misnomer, for a modified Estliiiider is no Mstl/inder at all. The object 
of an Estliinder is to provide for the closure of a cavity which will not otlicr- 
wise close; but no one can tell whether the empyema in a jj;ivou case will 
completely heal, or not,‘uiitil time lias been given it. To ])erform such an opera- 
tion at first assumes as probable a contingency which is not likely to arise, 
converts what is comparatively a simple into a considerable operation ; being 
unnecessary, it is bad practice and cannot Vie too emphatically condemiuKl. 

If a jiortion of rib is to be excised, the resecition shovdd be [x'rformed suli- 
periosteally, the periosteum scraped off, the bone removed, and with care tlio 
whole of this part of the operation may be performed without the pleura being 
opened. 

W^ashing Out. — When the incision has been made, the pleura should bo 
compl(?toly emptied, the patient being, if necessary, turneil (»veron to (he a fleeted 
side in order to allow all the pus to run out. If the pus be fmtid or thick and 
curdy, the jd^^ra should Vie washed out with a warm solution of boracic acid. 
Care must lie taken in doing this that tlie fluid does not accumulate in the pleura, 
Vnit that tViore is a free vent, so that it may flow out as fast as it Hows in. 

Wasliiiig out tho pleura is oft<*ri objected to as being a risky or cv(‘u clangorous operation. 
This is not tho case. I have? wasliod tin*, j»lcura out myst^lf, I sliould tliink many liundriMl 
times, and have never soon an accident of any kind oocnr. Wlioii 1 first l>r'(9inio intorostf'd in 
ohost affections, wasliing out tlio pleura was tin; routine and daily practice, and such an 
ex})enence <iemonstrates, at any rate, tlic safety of the, procedure. With free, drainage it is rarely 
ijeoe.s.sary, however, to wash the side out more than once, viz., at tlio time of tb<5 operation. It 
will only inquire repetition now and then if flio pus l>e IVetid, and not always then. At tho 
same time, there can be no objeotiou on the ground of risk to washing imt wbe.in*.ver necessary. 
It is (juite true that <lisastrous eases have boon recoided, and have, heeii attriliuteil actually 
to the washing out. Most of tliese ca.ses liavt? been instances of sudden rleatli ; init it must 
be remembered that death may take ])laoe siiddf3nly in pleural effusions wliicli liave nr)t heeii 
washed out, and have not bwn even incised. The subject lias been already «liscnssed, and there 
are probably other causes, entirely independent of tlie wasliing out, whicli explain it. 

The only precautions necessary in washing out the pleura arc, that the fluid 
should 1)0 warm, and the vent free, so that the fluid may flow out rea<lily. It is 
obvious that if the fluid be allowed to accumulate in the pleura, pressure may V)e 
exercised upon the lung, vessels, and heart, and in this way liarm may Vje done ; 
V)ut with these 4)recaiitions and ordinary care, washing out tlio 2>leura is perfectly 
free from risk. 

If the pleura contains curdy or flaky pus, ])lood clots, or fmtid fluid, washing 
outw the rigVit thing to do, and will greatly exjiedite recovery. 

Counter Opening^. — A counter opening is rarely made now, and is, indeed, 
seldom necessary. The oV)ject of it >vas to provide free drainage, V)ut this can V)e 
generally obtained by a single opening made in tlie right place. Sometimes it 
happens, w’hen the cavity has almost completely closed, that there is a small 
cavity left in another part, behind jiossibly, which does not freely drain through 
the opening, and it may J)e necessary to make a fresh incision there and juit in 
a tube, allowing the one in front to close ; but this, again, is very rarely retjuired, 
and can usually be avoided by proper management of the tube, as will be referred 
to later. 
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Sometimes, when the empyema has already spontaneously discharged in an 
inconvenient position, e.g., in the upper and front part of the chest, it may be 
necessary to somewhat enlarge this upper incision, at the same time that another 
is made in the ordinary position, and it may be convenient to pass a drainage 
tube through the cliest from the one to the other. In this way, no doubt, cure 
is expedited, the upper opening being, after a time, allowed to close, as soon as 
drainage through the lower one is complete. Tn such cases it is as well to use 
the upper opening for the introduction of a probe, so that it may be ascertained 
that there is a really free communication with the lower opening where the new 
incision is to be made. ‘ * 

It may happen tliat there are two or more separate collections of pus in. the 
pleura, so that one incision will not drain both. Then more than one incision 
will become necessary ; but these cases are exceptional. 

The Tube . — If a portion of rib has been excised, a tube half an inch in 
diameter ma}" be inserted ; if not, two tubes of smaller diameter placed side by 
side will be sutlicient. 

The tube should in any case be of such a length as to reach well into the 
cavity, though not necessarily actually to the bottom. Where the whole pleura 
has contained pus, it will possibly require to be 3 or 4 inches in length at first. 

As soon as the empyema is evacuated the lungs expand, so that even in a few 
hours the cavity may be almost completely obliterated, except for the tract in 
which the tube lies. Along tube would then produce a long tract, which would 
be difficult to heal. The tul)e should therefore not be longer than is absolutely 
necessary for drainage. I am sure that long tubes kept in too long delay 
recovery. TTow far the tube can be safely shortened must be determined by 
examination in each case as is described later. 

In any case the greatest care should be taken to see that the tube is securely 
fixed, so as to avoid any risk of its slipping into the’ side. For this purpose it is 
well to pass a strong thread right through the tube, and fix it to the side by 
strapping. If by any chance the tube should slip into the side, it will be 
source of considerable danger, for if not removed it will almost certainly set up 
some grave septic changes, while to find and extract a tube from the pleura, 
through a small incision, is an ©iDeration of the greatest difficulty and is 
frequently unsuccessful. 

I have only once had such an accident happen in my own experience, and 
then fortunately the tube was recovered, but there are many cases on record and 
several of them proved fatal. 

I saw a (!hikl agod 9, who had boon operated on for ehipyeina successfully nine nionlhs 
previously. Tlie w<miid healed in a month, hut after six months the discharge reapjjcared, and 
tlireo moil Ills later she eame under ni}' care. On dilating the orifice of the fistula, a piece of 
ilraiiiage tube was found lying clo.so beneath, wliicli must liave been in the side for nine to ten 
months. It was removed, and the child quickly gKt quite well. 

i 

111 the same way a good deal of care must be taken not to apply loose lint, 
gauze, wool, or such easily detachable substances immediately over thq, wound, 
for they are likely to get sucked in with inspiration, and may then retard 
recovery for a considerable period of time. This danger is often not mentioned, 
but it is a real one, and should be present to the mind when the dressings are 
made. i 

The Dressing. — There is little to be said on this point, for any of the 
ordinary surgical dressings may be used, the only precaution necessary being 
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that just mentioned, viz., that there should be no fluffy stuff, or anything that 
oould be easily sucked into the pleura, lying immediately over the wound. 

The dressing should be changed as soon as the discharge has come through. 

It is difticult to say when this will be, but as a rule the dressings will have to be 
changed pretty soon in ordinary cases, perhaps two or three times in the first twenty- 
four hours. The discharge is often very profuse for the first two or three days 
after excision, but its bulk is chiefly made up of serum, which is freely exuded from 
the pleura. The admission of air to the pleura is no doubt a violent irritant 
to it at first, but as soon as the irritation subsides, the discharge becomes greatly 
reduced in quantity, and may in a few days be reduced to a very small quantity, 
so that the dressing may even be left on for several days without removal. 

It is well, however, to look at the incision from time to time, for if the tube 
be not properly fixed it is likely to slip out or be forced out by coughing, and 
we may then find that tlie wound has closed, and another one may have to beilf, 
made. Indeed, 1 think it well, even if the dressings be not changed, for the side 
to be looked at every day to see that the tube is in situ. 

Rashes after incision occasionally occur, as they may after paracentesis. 
They arc generally of the nature of erythema or urticaria, and may be compared 
with the similar rashes which are sometimes seen after tapping the abdomen ; 
or a hydatid of the liver. They are of no importance, and do not aflect the 
course of the case in any way. 

Thus, ill a boy of 3, two days after tho .side was ojienod a general erytliiuiia developed, 
somewliat like tho raslies described as surgical scarlet fev(?r, or, more correctly, septic erythema. 
This disapfieared without any trouble resulting. In another instance, a woman of 30, the 
operation was followed by troublesome urticaria, which recurred three times, and was related, L 
think, ill some way with the washing out wliich was practised, for the [latieiit had oarboluria 
also. 


The Mode of Cure. — The cure of an empyema is only complete when the 
lung and the chest walls have come into contact again. 

Usually this is attended by adhesion of the two layers of the pleura together, 
so that the cavity of the pleura is completely and permanently obliterated ; yet 
adhesion need not necessarily take place, and probably in some instances does 
not, as is shown by' cases of recurrent empyema, in which a second empyema, 
occurs some time afterwards upon the same side. 

As soon as the pus has been removed from the pleura, the cavity becomes 
greatly reduced in size. This is brought about, first, by the falling in of the ribs ; 
secondly, by the rising of the diaphragm ; thirdly, by the return, to some extent, 
of the heart and mediastinum ; and lastly, by the re-expansion of the collapsed ; 
lung. ^ 

1. The diaphragm rises immediately the side is opened. This is duo to its being forced up 
by the abdominal contents under the contraction of the abdominal iniiscles. 

2. The chest walls fall in. When the collection has been a large one, and tho side has been 
rnu^ distended, incision relieves this di.stcnsion, and allows the ribs to fall back to an inter- 
mediate position at once. ]3ut in some cases, even where the eifusion i.s large, tho side is not 
disteiidediibut somewhat flattened and contracted, and this flattofiing always takes place in the' 
course o# time after an incision has been made. 

The extreme contraction which follows a long-standing empyema or a chronic pleurisy is, no 
doubt, to be explained by the contraction of the fibrous tissue which has formed between tho 
two layers of the pleura and the root of the lung ; but considerable contraction of tho side is 
often seen when the lung and the chest walls are not in contajct, so that some other 
explanation must be soughl^for. The contraction is most marked in the hiwer part of the ■ 
chest, and this is to be explained, no doubt, by the pull of the abdominal muscles u{X)n the ,: 
lower ribs, which tends to flatten them ; and this downward pull, no doubt, tends to flatten the ,, 
whole side, and the upper ribs as well to some extent. But another factor, which 1 think cometjj^;' 
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‘ into play, i8 the palsy, from disuse, probably, of the intercostal and other muscles, which, when 
healthy, tend to kco}) the ribs raised. This part of the flattening, which is due to loss of miles- 
cular power, could easily be removed when the muscles come again into action, and thus we have 
an explanation of tlie rapid disappearance of a good deal of the flattening when the inci.sion has 
closed, as well as the appearance of flattening before the fluid has been removed from the pleura, 
which has been already referred to. 

3. The re-expansion of the lung. We are n.sually told that when the side is o])encd, the 
lung contracts by virtue of its own elasticity, which is sufficient in a short time to produce even 
com})lete colla])se of the whole organ. If this be the simple fact, it is difficult to understand 
how the lung ever expands again. The explanation of its expansion formerly given was that 
adhesions roniicd between the lung and the jdeura, and these, by their contraction, slowly pulled 
the lung out again ; or that the cavity granulated up from the bottom and closed in this way, 
and that siibsi-iiuent contraction of these granulations caused the lung to expand. When one 
really considers these explanations, they seem to be impossible, nor is there much evidence to 
suj»port them ; for, in the first place, the surfaces are not covered with tlie luxuriant granula- 
tions tliat tliis tlieory would suppo.se, and coniieciive tissue, when it forms, is quite as likely to 
fbind the lung down as to form between the two layers of the ])Ieura and cause it to expand. 
Indeed, it requires but little clinical observation to see that this explanation is not correct. 

Within a very short time of the incision the collap.sed lung begins to expand and to resume 
its respiratory functions again, and sometimes within a day or^wo it is found not far from the 
^external o}»ening in the thorax, while there are son^e cases of enij)yema in which, after incision, 
tlie tube lias been removed and recovery has taken place: within a comparatively few days — two 
or three w’eeks, or even le.ss. Of course, where the tube has been removed and the external 
incision closed, leaving a certain amount of air within the thorax, it is possible that this air may 
be ah.sorbed, and the forces of absorption may come in to belji the lung to expand. I Wit ibe 
lung is very often found to be expanded, and to be lying close beneath the walls of the thorax, 
even when the incision still remains patent. 

No doubt forced expiration and coughing assist to exjiand the lung, but these fon es are 
intermittent in action, wdiile the expamsion of the lung is persistent. 

Tlie only coiiclu.sion tliat remains appears to be that a eollapsedand compressed lung rapidly 
loses its elasticity. This conclusion seems, on its own merits, to be improbable. 

Any way the fact remains that the lungs do expand with very great readiness, and in a way 
that is not in accordance witli the current theory of their elasticity. 

In children the euro of empyema is most rapid and the most complete, and at 
the same time it often happens that the deformity is greatest. These two facts 
are to be explained, no doubt, by the same conditions, viz., the softness of the 
sides of the thorax. Even after very considerable deformity in children the chest 
may, in time, regain perfect symmetry. 

In these cases the recovery may be complete, and there may be no displace- 
ment of organs, and indeed nothing except the scar of the old incision to show 
what had been the matter. 

In other cases, though the external deformity be rectified so that there is no 
obvious want of symmetry externally, still the deformity has been rectified by 
displacement internally of the organs, so that the heart is found beating a long 
way out on the affected side, the mediastinum is displaced, and the opposite 
lung has undergone considerable complementary hypertrophy. 

In the adult the chances of complete recovery are not quite so good ; that is 
to say, more or less deformity (flattening) is likely to be left. 

The After-management of the Case.— The frequency of dressing ,will 
be determined by the amount of discharge. That has already been referred to. 
The rest of the management consists in securing perfect drainage thii;>ugh the 
tube, and in shortening the tube and getting rid of it as quickly as can safely be 
done. 

As the cavity diminishes in size, the tube may be shortened in diameter and 
diminished in calibre. It is not desirable to be in too g^reat a hurry to get rid of 
the tube. If the tube be removed too soon, the pus will re-accumulate ; and if 
the site of the opening has closed, so that the pus cannot make its own exit, a 
[fri^ incision will have to be made and the tube reinserted. It is a great mistake 
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to be in too great a hurry, for to leave out the tube is risky, and will very often 
necessitate a fresh operation. L have seen no less tliaii three different operations 
necessary in the same case because the tube was removed too soon. At the same 
time patients can go about their business, in the later stages, with a small tube 
in their side, without any discomfort or disadvantage. 

If the tube cannot be removed within the first two or three weeks of the 
operation, the rule tliat slioubl be laid down is that it shall not be left out until 
it cannot be kept in ; that is to say, it should be forced out by the expansion 
of the lung, or by the granulations filling up the track of the tube from the 
bottom. * 

Of 134 cases wliicli were operated on and recovered, in 20 only was the tube out, and the 
w'ound healed, within sfx weeks from the time of operation ; of tlM\se. tin* great majority (viz., 
16) were children, 6 being infants under 2 years of age, 9 under 10 years t)f age, and 2 aged 
13 and 14 years reK]»eetively. The remaining 4 were adults of the ages of 19, 30, 60, and GO 
years. 

Of the rest, z.c. , 85 per eeut., the majority had the tube in the side for varying ])eriods of 
time beyond tlie six weeks. In some of these the tube had been too long to start with and not 
shortened quickly enough, so that a h»iig tract was left which nec^essarily t(»ok some time to 
close up from tlie bottom. In many (»f these cases, though the tube could not he dispensed 
with entiroly for some weeks or even months longer, the siile was jiractically well, the! lung had 
expande<i comjjletely, an<l all that was left was a small sinus, or possibly a small cavity which 
did not completely close. 

In a few instance's the tube could not Is; got rid of for a year or two. Even in these cases 
recovery was ultimately complete. 

There are sometimes special reasons in the track its(!lf why it will not heal ; thus it may be 
either itself tubercular or connected with a tubercular focus. Some of these long tracts can be 
shown by the ])robe to terminate in a dilatation or pouch deej> down in the chest, possibly 
connected with a tubercular gland, from wdiicli the empyema itself may liavo originated. In 
such cases, whether tubercular or not, the sinus should be treated with some active disinfectant, 
for instance, creasote dissolved in oil. 

I have seen one case in which the discharging sinus had existed for eighteen years. Such a 
result must he referred to neglect or improper management of the eni[>yema in its early stages, 
and is hardly ever likely to be met with at the present timi!. 

The tube may somel inics be removed very soon after operation. The following are the cases 
of most rapid cure which I have met with : — 

In 12 days in two boys of 6^ and 9 yeai-s of age. 

,,13 ,, in a boy of 2. 

,,14 ,, in a boy of 8 and a girl of 8. 

,,17 in a hoy of 2?. 

,,18 ,, in a man of 50. 

„ 24 ,, in a boy of 2^. 

,, 28 ,, in boys of 1, 5, 8, and 3 respectively, and in girls of 1 A and 11. 

„ 28 ,, in a man of 30, and in two women of 19 and 16 years respectivj^ly. 

llow long the tuT^e will have to remain in, it is impossible to say in any given 
case. It may be for a considerable time — weeks or months, and sometimes even 
years ; the age of the patient, duration of the empyema before oi)eration, and the 
nature ci the case have all to be taken into calculation; but, as a rule, the 
prospects of rapid recovery are best in children. 

The young*lady to whose case I have referred, where three operations w'ere necessary to 
reinsert the tube, was not able to disjieiise with it for three years after the original incision. 
The ^mtieiit then, however, became comjdetely well, and had no trouble or diiTiculiy afterwards. 

The after-managemeni; of the tube is not by any means so simple as is 
often thought, for it does not follow, because the tube is in tlie chest, that it is in 
the cavity, and draining the cavity properly ; for the lung, not infrequently, expands 
irregularly, so that in the course of time the tube comes to lie in a listiilous track 
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of its own, and may possibly be completely surrounded by the re-expandcc^ lung, 
and be no longer in the cavity of the pleura at all. The tube may actually 
cross the cavity, and by doing so close the aperture into it ; the patient will 
then get the signs of pent-up pus, the most obvious of which is generally a rise 
of temperature ; and every time the tube is removed a certain amount of pus will 
be evacuated, showing that drainage has not been complete. These cases should 
be carefully examined with a probe, bent slightly at the end. With a little 
manipulation it is not difficult to find a way into the cavity, and to discover that 
the tube docs not lie in it. A little manipulation will then e/iable the tube to bo 
passed along the director in the proper direction, so that the cavity can be com- 
pletely drained. Indeed, it should be the rule, in a chronic case of empyema, to 
examine the cavity that is left wdth a probe from time to* time, so as to know 
exactly what the conditions are which have to be dealt with. 



Empyema, loft side. Opened. The chart shows— 1. The fall of temperature after incision. 
2. The difficulty, even with a free incision, of maintaining free drainage, as shown by the 
hectic. 3. The final fall of temperature, when drainage was complete. 


Cases in which theuk weue Difficulties with the Tujje. — A lad of 12 years of age 
had the left side freely ojiened and a piece of rib excised, with the removal of 6 ounces of curdy 
pus. A few day.s later a copious discharge of }»us occurred suddenly, showing, no doubt, that 
the original incision did not reach the main collection of matter. Thti cavity was washed out, 
hut still the drainage was imjierfcct, and the temperature continued raised. On examining the 
jileura with a long probe, the cavity wa.s found to extend a long way towards the back, and a 
tube 5 inches long was inserted. This led to a free evacuation of pus. The temperature, . 
whicli had been very irregular, became normal, and from this time recovery was rapid. In 
about six weeks’ time the cavity had completely closed, except for tlie short siiins in which the 
tube lay. ^ 

A girl of 5 years of age, with left-sided empyema, had been operated on, pieces of several ribs 
excised in the posterior-axillary region, and a very large liole made into which a large tube 
was placed ; but a few days later it was evident that, in spite of the size of the tube and of the 
wound, the cavity was not draining properly. Examination with the probe showed the tube 
to lie in a fistulous track, and to cross rather than enter the cavity. This was then rAitified, and 
recovery was rapid. 

A boy of 3 years of age, with right-sided empyema, was operated on in thc^ usual way, and a 
portion of the sixth rib excised. A few ounces of curdy pus were removed. Ex&rriinatiori with 
the jjrobe, a week or two later, showed that a large shallow cavity existed, half an inch deep but 
inches long and 4 inches wide, lying beneath the ribs. Six months later the external wound 
was enlarged, and the cavity proving to bo as extensive as before, a counter opening was made 
behind at the lowest part, and three-quarters of an inch of the corresponding rib removed. Much 
jms escaped at the time of operation, and rapid contraction of the side followed. In a couple of 
months nothing was left but the track in which the tube lay. Eighteen months later an abscess 
formed in front of the old sinus in which the tube lay. This was incised, and the posterior 
wound closed ; but soon after it broke open again, and the anterior opening closed. The child 
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still had. three years from the first operation, the tube in the side, though it lay in a small 
sinus only. Ultimately, in the course of some months, the sinus healed completely. 

It is often objected that, if a tube be left in for a long time, it may cause 
troublesome ulceration, caries of the rib, hieinorrhage, and other complications. 
I have seen some of these events occur, but not of recent years, ami with our 
modern methods I do not think these complications are at all likely to be 
common. With ordinary common-sense management the tubes may remain in, 
as I have stated, for months, or even years, without any disadvantage. 

The results of 6peratioil are eminently satisfactory ; and th<?re has been 
remarkable improvement of recent years. This is duo, no doubt, partly to im- 
proved techni(pie and stricter antiseptic precautions, but chielly to the fact 
that the cases arc operated on much earlier than they used to bo. 

Goodhai*t’.s^ statistics for 77 cases give a mortality of 44 per cent. ; but the geiirral mortality 
for 254 cases at St. Bartholomew’s iluspital for the twelve years (188U 91) is only 21 ’it ])er cent., 
and no doubt the diflerencc in the main may he rightly attributed to operation ; and I have littlt^ 
doubt tliat even these results are Ixuiig improved upon every year. 

To determine the actual mortality and risk of the operation, I liave earefull}' amily.sed 
cases, of winch about. 60 have been under my own care, and the, rest an* taken from the rccord-s 
of St. Bartholomew’s Hospital for a consecutive period of live years. 

Out of these 15() cases 27 died, which gives a percentage mortality of 17*3 ; 9 of these were 
infants 2 years of age or under), and as the mortality in infants is unusually high, tlu?se 
may be deducted, and the mortality for the rest of life is reduced to 11*5 per «u*nt. 

Of the 156 caso.s 10 were not operated on <at all, or at the most hud paracentesis only performed. 

Of these 10, 4 wore infants, 2ofw'hom were practically moribuml on admi.ssion, and 2 others 
died of jQoningitis and pyaemia rcs)>ectively. 

Of the remaining 6, chiefly adults, 4 di(sd of pericarditis, 1 with pus in the anterior medias- 
tinum, and 1 with cancer. Those 1 0 cases wore, therefore, unsuitable for operation. 

Of the remainder, 146 cases, 17 died, yielding a mortality of 11*6 per cent. 

5 wt*re infants, and if these bo deducted, the mortality for other ages is reduced to 8*5 per emit. 

Of the 12 cases left, 7 died of causes not in any way connected with the operation : 4 died of 
p]ithisi.s at various periods after opeiation, 1 of meningitis, 1 of morbus cordi.s, and 1 after a 
second operation involving Llie removal of portions of several rib.s, the patient being also |>htliisica]. 

Thus there arc left 139 cases with 6 deaths, yielding a mortality of 3*6 per cent. TJiis, I 
believe, represents the actual mortality after operation in uncomplicated cases. 

Modern methods have, therefore, produced the same improvement in the 
operation-statistics for empyema as they have for other operations. 1 think tfie 
mortality will be still further reduced when the importance of the careful after- 
management of these cases is more clearly recognised than it generally is at in*esent. 

If the cavity does not close, what else can be done? — If the cavity 
does not close, the pa*lient is left with a fistula, from whicii more or less discharge 
takes place. This condition is regarded by many writers as a dangerous one ; 
first, because there is a constant risk that the fistula will become obstructed, and 
pus accumulate in the cavity ; secondly, because septic changes may be set up 
and the patient become seriously ill in conseipience ; and lastly, because, if the 
discharge last inconsiderable time, amyloid disease may develop. 

The first two risks are successfully obviated by providing free drainage, and 
as I have already stated, patients may wear a tube for years without any ill 
results, provided that a free vent be provided for the discharge. 

It may, however, be found, In the course of time, after the cavity has con- 
tracted to a great extent, that the opening is no more in the most dependent 

^ Guy*s Hosp. A’ep., 1877. 
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poaitioii, cind drainage, therefore, is not complete. If that be so, the cavity should 
be examined with a probe, an incision made in its lowest part, and a fresh 
drainage tube inserted. This, if it does not lead in the end to euro, will at any 
rate provide complete drainage. * 

It MiMst be borne in mind that in cases of long-standing fistula the didiculty 
often lies, not in the pleura, but in the fistulous track itself. The pleural cavity 
has long ago healed, and examination with the probe shows that there is no 
longer any communication \vith the pleura ; but whenever the tube is removed 
from the fistula, the mouth closes, pus accumulates below, and ultimately dis- 
charges itself by the old opening. This is just what is seen in any other sinuous 
fistula, but if treated on general surgical lines, and made to granulate up from 
the bottom, they can generally be made to heal. 

The risk of amyloid disease is, I think, very greatly exaggerated. It is only 
likely to occur where a very considerable discharge takes place day by day, and 
not always even then. As a matter of fact, even in chronic cases of empyema, 
the amount of pus discharged daily is very often quite small, not more than a 
few drachms, and this is no more likely to produce general amyloid disease when 
it takes place from the pleura than it is when it occurs from any other part 
of the body, as, for example, from a tubercular gland in the neck or elsewhere. 
Amyloid disease presupposes an excessive suppuration. 

Where a fistula has existed for a long time, years, there is some little 
risk in interfering with it, for the patients are not in a good condition to bear 
interference of even a simple kind, and they sometimes come to grief when there 
did not apjiear to be any special reason why they should. 

A patient came umlor my care who had had a discliarging empyema for fourteen years. The 
fistula was a tortuous one, through wliich I could not get a probe to pass, and I had an incision 
made and a portion of rib removed for the purpose of drainage. The patient had a rise of 
temfierature following the operation, and died in two days, having been apparently in fair health 
until the operation. The ojieratioii, no doubt, was the cause of his death, and experience has 
led me to be cautious how I interfere with cases of this kind in any radical way. 

On the other hand, recovery is sometimes very rapid and complete after operation. Thus I 
had a young soldier under my care who had acquired an empyema which burst spontaneously 
through the second intercostal sjiace in front as well as through the lung. He was discharged 
from the army as incurable. Six months later he came under my hands. 1 opened the fistula 
exi.sting, and made a counter opening as far down and to the back as 1 conveniently could. 
Before the operation he had been sjuttiiig a pint of pus daily through the lunr.?, and almost as 
much had been discharged by the fistula. In a week after the operation the expectoration ceased, 
and in five weeks the tube was out and the side healed. The lung re-expanded completely, 
though it had been compressed for nine months or more. 

When the cavity of the pleura will not close, the best method of dealing with 
it must be determined by consideration of the condition of \he side in that part. 
This necessary knowledge can only be ascertained by careful examination with 
A probe. The cavity left in these ^ long-standing cases is, as I have stated, 
frequently a shallow one, possibly not more than half an inch or sc^ in depth, 
but extending a considerable distance beneath the ribs ; it is often irregular and 
has diverticula, and is frequently found to be somewhat deeper ,the back than 
in the side and towards the front. A thorough knowledge of the conditions to 
be dealt with is necessary before the right method of operating can be deter- 
mined. It is, of course, obvious that it would be useless to remove portions of 
rib in the axilla if the cavity that we had to cloE|p were at the back. 

If the cavity will not close, there are hut two courses — either to leave it 
alone for nature to cure in its own way in the course of time, or to perform an 
extensive operation, viz., that of Kstlander. 
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EstlSnder’s Operation — Thoracoplasty. 

Estliiiider’s operation consists in the removal of a wed^e-shaped piece from 
the wall of the thorax, and involves the incision of jiortions of several ribs. The 
piece removed often measures many square inches in area, being an inch or so 
wide at the top, and, it may be, as much as eight or nine inches long at the 
bottom, the ribs being removed to a corresponding extent. It is a plastic opera- 
tion ; its rationale rests on the assumption that it is the rigidity and resistance 
of the ribs which prevent the side from falling in sufficiently to close the cavity, 
and its object is tlie ifemoval of this resistance. 

The indications for the operation are the presence of a cavity of some size and 
good grounds for believing that it cannot close without an operation of this kind. 

Some time, many months at least, must be allowed to elapse before it will 
be evident that the cavity will not spontaneously close, and it is astonishing what 
nature will do with time and j)atience, even in apparently very bad cases. 
There is, therefore, no need for hurry in deciding. Again, something will turn 
upon the condition ofithe lung, t.e., whether the lung be cajmble of re-expansion^ and 
to what extent. Where 
the empyema has been 
allowed to exist for some 
time before operation, the 
lung may become bound 
down in its collapsed con- 
dition by dense fibrous 
adhesions, and so be in- 
capable of re-expansion ; 
but this can by no means 
be assumed, for in many 
cases the lung expands 
quite readily when the 
fluid is removed, though 
a priori the chances 
would seem against it. 

The ohj erf ions to the 
operation are obvious. 

1. It is an extensive 

and very serious 
operation. 

2. Under the most 

favourable ^cir- 
cumstances, . it 
will greatly 
diminish the 
Arength of the 
thorax. 

3. Even •when suc- 

cessful, it will be 
attended with 
very great de- 
formity. • 

. •It will have, therefore, to be very seriously considered in every case, first, 
whether so extensive an operation is desirable, and secondly, whether the result, 
if it prove successful, will justify the operation. 
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The operation is a serious one. Many cases die as a result of the operation. 
Few of the fatal cases are recorded, so that no opinion can be formed of the full 
risk of the operation from the statistics of published cases. The operation 
should not be undertaken at all, except in patients who are in such a condition 
as to reinler success probable in respect of their general health at any rate ; yet 
when the general health is well maintained the operation is usually not thought 
of, and when the health is broken down the operation is clearly unsuitable ; 

especially is this the case 
if Uie patient be phthisi- 
cal, or if the lung be 
otherwise diseased. 

The deformity left 
behind is considerable, 
and is well shown in the 
accompanying illustra- 
tion, which is a photo- 
graph taken of a patient 
operated on by Mr. 
Pearce Gould seven 
years previously. 

This may be regarded 
as a very successful case, 
for at the time of the 
operation there was a 
profuse discharge, the 
liver was enlarged, the 
general health much 
broken down, and the 
patient seemed to be in 
a condition of advanced 
amyloid disease. Drain- 
age had been fully tried 
and failed. After the 
operation, the patient’s 
general health was 
quickly rest:>red, and a 
complete contraction of 
the cavity took place, but 
with the result shown in 
the photograph. 

The Operation. — If the operation be decided on, before anything is 
really done the cavity must be carefully explored, so that its extent and where- 
abouts may be fully realised. * 

This may be done with a probe, before the operation, or by a Jinger inserted 
in the thorax at the time of the operation. • 

Anyhow, the position of the incision and the extent of the excision of ribs 
will be determined by the extent and position of the cavity ; for to ensure 
success it is necessary that the bony and resistant parts forming the outer wall 
of the cavity should be completely removed. This may necessitate a very large 
and formidable operation, but to be successful it must be complete, or els^it 
had better not be undertaken at all. 

What is sometimes called a modified Estlander ” is no Estlander at all ; 
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indeed, it runs exactly counter to the very principle of the operation, and is 
really nothing more than an exaggerated and unnecessary drainage operation. 

The seat and extent of the operation having been determined, the flaps 
should be reflected and the ribs removed by sub-periosteal resection. This 
disturbs the position of parts as little as possible, and avoids a great deal of 
liaBinorrhage, for with care this can be performed without division of the inter- 
costal arteries. 

The number of cases recorded is but small. Uji to the year 1885 Ceocherelli^ was able to 
collect only 61, the results of which he tabulates as follows : — 

Cured, . . . 15 . Died from operation, . . 8 

Much improved, . ^*^1 Kesult inikiiown, . , 20 

Made worse, . . . 5 ! 

In some of these cases the operation was a com])aratively small one, and many of the cures 
are found in tliis group. On the other hand, 50 per cent, were not improve*!, or were made 
worse, and of tlieso 12^ per cent, wore actually killed by the operation. To these must be added 
an unknown number in which the operation failed, and no record has been publislied. 

Jlarniltoii Dallarice- records some recent cases. Of 7 eases of thoracoplasty 2 W(?re partial. Of 
the 5 extensive opf'rations 2 died. The 3 that recovore*! were all young, aged 18, 10, 21 years. 
A good deal of deft)rmity was hift, but otherwise recovery was complelt?. Knowing what nature 
does ill time for young ]»eoplo, it is possible, that these cases too would in time have recoven?d 
without so extensive and risky an op<‘ration. 

Cases suitable for such an operation will alway.H be rare, tliough as with all new ojiei'ations 
the numbers at first seem to be considerable, owing to the accumulation <»f such casiss over a 
period of many years. We may confidently anticipate that with the earlier trcatimuit aiul better 
after-management of empyema, the cases will become fewer and fewer in which a plastic opera- 
tion is necessiiry. 

Under any circumstances, an operation of such magnitude as this should 
only be undertaken by those well accustomed to antise[>tic surgery and with 
oonsideruble experience in operations upon the cdiest. It is a serious operation, 
for the shock which follows it is considerable, and the risks, therefore, not to be 
despised; and it is performed under great disadvantage wliero the general 
health is undermined, and the patient hardly in a condition to stand so severe 
a strain. 

Among the 156 cases of empyema collated, there were 3 in which a thoracoplastic operation 
was performed. One of the.se was performe*! witliin fourte<*n days of the original incision, and can 
hardly bo rightly jiiit into this category. Tlie other Luo wf*re performed about six months 
after the opening of the side. In the one, a lad of li, portions of five, ribs were removed, and 
rapid recovery followed, nothing hut a track in which the tube lay being left in the **ourse. of 
four or five weeks. 

Ill the secoiul case, a man of 25, six mouths after the first incision, about an inch of each of 
the fourth, fifth, sixth, and seventh ribs was removed in the post-axilbiry region. This led to 
rapid contraction of the side, but a fistulous track remained nine months later. 


^ The Treatment of Empyema by Paracentesis. 

The admij^ble results of the treatment of empyema by free incision have caused 
paraccntesi»to appear antiquated and out of date; but if it be true, as has been 
stated, that most cases of pneumococcus empyema, and many of strejitococcus 
empyema, may be cured by simple paracentesis, it is possible that paracentesis 
may come into fashion again. 

It is the general rule in surgery that when pus is present in the body it 
should be given free vent as soon as possible, and no doubt the same general 


^ Vircli, Jahrh,y 1885, ii. 147. 
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rulo applies to the pleura. Yet it must be acknowledged that the pleurg: is a 
special cavity, and requires peculiar consideration, and I suppose it will be 
conceded that to open the pleura, at any rate in an adult, is no trifling operation, 
and may involve fairly serious consequences. 

Paracentesis certainly suffices in some cases to effect cure, and there are many 
cases on record in which even a single tapping has been sufficient ; many more 
in which, after two or three tappings, recovery has been complete ; and a few in 
which systematic tapping over a series of weeks or months has resulted in 
final cure. , 

The most remarkable case of the latter kind is recorded by Lilly. ^ In this patient, a man 
of the age of 18, paracente.sis was performed in all thirty-two times, almost daily for the two 
hist months. In the end this patient made complete recovery. 

The case is remarkable in another respect, on account of the large amount of jms that was 
removed at many of the paracenteses. . 

Thus, on the first occasion 130 ozs. wore removed ; on the second, 105 ; on the fourth, 155 ; 
and after this, when the j)araccntesis was more frequent, the quantities became less and less, 
until ultimately cure was complete. 

I do not suppose that cases of this last kind are of any great interest at the 
present time, except as showing what is possible, for if improvement does not 
take place after two or throe paracenteses at the most, the side would, nowadays, 
bo treated by free incision, and, I think, quite properly. 

Most of the cases of successful treatment hy paracentesis have occurred in 
children, and if in the adult, usually hi cases of localised ernpyemata. Yet in 
the adult, in cases even of considerable effusions, paracentesis is sometimes 
successful. 

1, Thus I know of the case of an adult of about 30 years of age, in whom there was a very 

had family history of phthisis. 

It was decided not to lay tho side open, but to employ paracentesis. On the first 
occasion, about 2 pints of jms were removed ; two oi’ three weeks later a second para- 
centesis was made, with the removal of about 8 ounces of pus. On a third occasion, 
only about 1 ounce was obtained, and in a few weeks the patient was coinidetely well. 
I understand that now it is difficult to tell by physical examination which was the side 
affected, or that there has been any disease of the kind at all. This patient remained 
for about thirty years in good health, but ultimately developed signs of tubercular disease 
in the lung, though be was still living at the age of 62. 

2. In another in.stanee, a ca.so of my own, a woman of 30, who had been recently confined, 

and who dated her illness from tlio confinement, was found to have a large pleuritic 
effusion. Slie was desperately ill, and it was thought would die. She was immedi- 
ately ta]q)cd, with great relief to her syin])toms. She improved much after this, and 
in the course of three weeks or so, when the fluid seemed to be stationary, it was decided 
to have the chest opened ; but when the day for operation arrived, it was thought wiser 
to ])ostpone it, and instead of incision the patient was tapped again. This was followed 
by rapid recovery. In tliis case the patient wlien first seen wOh so run down and so 
feeble that it was thought expedient to postpone the (question of operation, and to 
perform paracentesis as a palliative me^ure. 1 have little doubt that, if the side had 
been opened then, the operation would liave proved fatal ; and even at the time tlie 
operation was decided upon, her general health was still so bad that I was gliri to liave 
an excuse for postponing incision. From the character of tho case I have little doubt 
now that it was a streptococcus empyema. ^ 

• 

In localised or encysted empyema there is not the same objection to free 
incision, and such cases can be treated by free incision better than by para- 
centesis. However, in localised ernpyemata it is not always easy to localise the 
pus, and it always has to be discovered by meanSt,of the needle first, and then 
removal of pus by the aspirator may suffice to effect cure. 


1 Glasgow Med, 1872, 44. 
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8. A healthy man of 35 came under treatment for what, it was thought, was an empyema.. 
Tliere was a considerable amount of du1ne.ss on tlio lower half of the right side. 
On the twelfth day of liis illness a needle was inserted, but no pus found. Many 
punctures were subsequently made, with tlie same want of success, and it was not until 
an annjsthetic was given, and several jmnetures made on the same occasion, that pus was 
ultimately found. Nine oz.s. of thick cui*dy pus wore then removed with the aspirator, 
and from that day the patient made a rapid and unintorrupted recovery. 

4. Another case was a child of 8^ years of age. The empyema apparently followed an attack 
of measles, and had existed for about three weeks before she was admitted into the 
hosj)ital. The empyema seemed to be a fairly large one, for there was dulnes.s from 
the base up to the level of the thinl rib. Fourteen days later a needle w’as inserted, 
the aspirator Vas used, and 2 ozs. of sweet, very vi.scirl ])ns remi>ved. The needle appeared 
to b(‘ in a very large cavity, but no more pp.s could be obtained, and on subsequently 
examining the instrument, the tube was found to be choked, so that there wa.s but a 
very .small portion of the olfusion removed ; still, four days lat(*r, it was evident that 
the fluid was dimini.shing, and in a fortnight the greater ])iirt of tlie cflusion had com- 
jdetely disa])peared. Three weeks later, that is to say, in about six weeks in all after 
admission to the hospital, air entered quite down to tin? right base, and the jiatieiit 
seemed to have made coiii|>lete recovery, though there was a little impuirnieiit of percus- 
sion still at the lowest part of the cheat behind. The child was sent away to the sea- 
side, and when she returned seemed to be quite W'ell. This case is very interesting, for 
it S(!ems to show that even a huge amount of pus may be completely absr)rbefl froni the 
pleura. 

It may happen that after iniracentesis the fluid may change its character, 
that which re-accumulatcs being less purulent than that previously removed. I 
have already referred to one case of this kind when speaking of paracentesis for 
serous effusion. The following is another instance of it : — 

6. A man of 37 was tapped, and 80 ounces of pus were removed from the left pleura. Twelve 
days later the needlH .showed the pre.seiice of sero-purulent fluid only, and tliis was 
rapidly absorbed, with complete recovery. 

The following additional cases are also taken from my note-books : — 

6. A boy of 5, with left-sided empyema, following broncho-pneumonia after whoojung-coiigh 

and measles, was ta]>ped twice at intervals of a few days, with the removal of ti and 5 
ounces of pu.s respectively. Tlie temperature fell after paracentesis, and the child got 
perfectly well, with sonic contraction of the side. 

7. A girl of 13, with right-sided empyema, came under olxsorvulion after one montll^s 

illness. She was extremely ill, with a hectic temperature reaching 103“ every evening. 
Paraceiite.sis was performed three times ; 15 ounces were rciiioveiJ on the first kipping, 

(i ounces on the .second tw<» da3’.s later, and 1 ounce only on the thiid a fortnight later. 
Recovery was rajml, and the child gained 10 lbs. in weiglit in fourteen days. Great 
contraction of the side took jilace, but tw'o months later all trace, of deformity was gone. 

8. A man of 33, who had been ill a month, f)rc.sented tlie signs of einjiyema at the right 

ba.se. The temperature wa.s not rai.sed when seen. l*a race rites is in the mid-axilla 
removed several ounces of thick jms, after which recovery took place. 

• 

The cases which follow are for the most part taken from the records of St. 
Bartholomew’s Hospital : — 

9. .^lad of 16 W'as attacked with pneumonia. Tlie temperature fell after the crisis, but ro.so 

again gradually. Signs of fluid ajiuearcd on the left side, and the pleura was tapped 
twice,awith the renmval of 8 and 15 ounces of pus respectively. The temperature 
bccillne normal, and the physical signs almost completely disappeared. 

10. A boy of 8 had been ill for two months, and pre.seiited the signs of .fluid on the lower 

part of the right side. On paracentesis only a little pus was obtained, the temperature 
became normal, and the rest of tlie fluid resolved rapidly. In a few weeks no physical 
signs were left beyond a dulness at the base behind. 

11. A child of 5, with a small Ihipyema, following pneumonia of the left base, recovered after 

2-8 ounces of pus had been removed by the aspirator. 

12. A man of 29 , vrith left-sided empyema, made rapid recovery after 10 ounces had been , 

removed. 
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13. A man of 32, with an empyema of the right side of eleven weeks’ duration, refused to 

have his side opened, and was accordingly tapped only, with the removal of 10 ounces of 
pus. Several punctures were made subsequently to see if any more pus was present, and 
none could be found. Recovery was rapid. 

14. A man of 19 was tapped five weeks after the commencement of his illness, and 45 ounces 

of ]»us removed. Recovery was rapid and uninterrupted. 

• 15. A child of 3 developed a small empyema on the left side after whooping-cough. Four 
ounces of pus were removed vrith the aspirator, and recovery was complete. 

16. A man of 45 was found to have an empyema on the left side, which had been preceded 
by pneumonia on that side three months before. After being under observation for a 
short time, he developed paraplegia, which rapidly became complete. The Jluid increas- 
ing in the chest, paracentesis was |)erformed and 40 ounces removed. Forty days later a 
second paracentesis removed 20 ounces. Ultimately the patient got quite well of both 
paraplegia and empyema. 

ir. A girl of 4, with left-sided erojiyema, was tapped twice, 16 ounces being removed on the 
first occasion and 12 on tlie second, four days later. Recovery was rapid. 

18. A child of 10 months was tapped and pus removed from the left side one month before 
she was .seen. She required no further treatment, and in a month was well. 

In the above cases paracentesis alone was sufficient to efrect cure, and no pus 
was expectorated. In the following case, towards the end, a small amount of 
pus was also coughed up. 

19. A man of 41 was admitted with an ompyema of the right side of recent development. 

The temperature was very irregular, hectic it might bo called, but it hardly rose at its 
maximum above normal. Sixty-two ounces w'ere removed on the first paraeen te.sis, and, 
fourteen days later, 15 ounces. In seven weeks the patient appeared to be perfectly 
well, although there was still some dulness at the base behind. A month later .some 
fresh pain appeared, and three weeks later, i.c., ten weeks after the second paracentesis, 
the side was aspirated again and 24 ounces of pus removed. This was follow'ed by the 
expectoration of a little jms daily, but it rapidly ceased, and rccovery^ was c()m])leto. 

This case forms the link between those cured by paraeenU^sis and those which spontaneously 
healed after expectoration, the course which, before paracentesis and incision were so successful, 
used to be regarded as the most favourable an empyema could take. 

Ringer ^ records 2 cases : a child of 2 years old, in which two paracenteses, with the removal 
of 16 and 6 ounces respectively, wore followed by cure ; and another, a girl of 4^, in which a 
single paracentesis, with removal of 19 ounces, led to rapid recovery. 

Broadbent*'^ and Cheadle record a case of double empyema. The patient, a woman of 31, 
pregnant with her fifth child, had double empyema. The right side was tanped and 25 ounces 
withdrawn, the next day the left, with the evacuation of 18 ounces. Five uays later the right 
was tapped again, and 22 ounces more withdrawn, after which the patient made a rapid recovery. 

Sangster ^ also records the case of a child of 2 years of age in wliich the right side was incised 
and the left tapped twice, 2 and 6 ounces respectively being removed, when the patient got 
quite well. 

Netter records 10 cases of empyema following pneumonia in the adult, all of them treated by 
paraceiito.si9, and all of them followed by cure, llleguesso far as to advocate paracentesis rather 
than incision in the adult for the empyemata which follow pneumonia, and he gives a few cases 
of similar success with streptococcus empyema. 

In many cases in which paracentesis has been performed', the track of the 
puncture suppurates. This is, no dejubt, due partly to infection of the wound 
from the pleura, and partly to the pus being mechanically forced, by coughing, 
from the pleura into the wound. To avoid the latter risk it would be ^.vell to 
strap the side firmly with pads placed over the puncture for a day or two after 
paracentesis. Do what we will, suppuration of the puncture often occurs, the 
empyema points through the puncture, and incision becomes necessary, or, if left 
alone, spontaneous discharge occurs. 

Granting that paracentesis may suffice to cure an empyema, it is necessary 
to consider only the conditions under which it woi:dd be right to attempt this 
method. 

' Practitwner, xi. * Med. Press and Circ., 1878, ii. * Lancet, 1880, ii 
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•In the first place, paracentesis can do no harm, even if an ultimate incision 
becomes necessary ; indeed, it may often do good, for it gains time, and enables 
the patient to be brought into a better condition to bear the operation, so that 
as a preliminary to incision it is of the greatest possible use. Being sometimes 
of itself sufficient to effect cure, there (fan be no harm in trying in such a case 
the effect of one, and perhaps a second, paracentesis before proceeding to incision. 

Ill one series of 37 cases, paraceiito.sis was performed prior to iiici.sioii in 23, and 4 were cured 
by paracentesis only. In a second sirrics of llli cases, 2 >araccntcsis was performed prior to 
incision in .51, and IJ were curtMi by jiaraccntesis onl}". 

With encysted or localised empyema it seems to matter little whether an 
incision be made or not, either in the child or in the adult. Free incision is the 
most expeditious means of cure ; but where the enipyema is deep-seated and the 
pus difficult to reach, it would bo certainly well to try paracentesis first. 

In the adult the objections felt to laying the side freely open are greater 
than in the child, and rest partly on theory and partly on clinical experience. 

The theoretical objections are based upon the assumption that, when the side 
is opened, the lung becomes completely collapsed, so that a very large cavity is 
necessarily left, which can only heal by granulation from the bottom. 

This theory is, however, misleading, for in many cases the lung expands at 
once, and the (jjivity becomes rapidly diminished in size ; and this may happen 
even when the lung has been long compressed by fluid, and the empyema been 
of many weeks’, or even months’, duration. 

The objections based upon experience are more serious ; for although there 
are many cases in the adult in which, even in chronic cases of empyema, cure is 
rapidly effected after free incision, still there are others in which the lung does 
not expand as we should expect, and in which the patient is left with a large 
cavity, from which a free dis(fharge takes place, and may continue for months or 
years ; yet I do not know that these cases are likely to do any better if treated 
by paracentesis, for in many of them the lung is permanently diseased and often 
t\ibereular. 

It is impossible to laydown any general rules for the decision as between 
paracentesis and free incision. Each case must be dealt with on its own merits ; 
but it is something to know that the free incision is not imperative, and that 
paracentesis is sometimes sufficient to effect a cure. Whether this will be 
sufficient in any given case or not, no one can tell until it has been tried. Careful 
paracentesis can do no harm, nor will mischief be done by postponing free incision 
for a little while, though I think it ought not to be postponed for long. Special 
circumstances, and especially the general conditiem of the patient, might make me 
decide at once upon free incision in one case, and in another to try the effect of 
paracentesis. • 

If paracentesis be performed for empyema, the aspirator should, if employed 
at all, be used with great care and without forcible suction, for the lung is often 
brittle in places, and is likely to be ruptured ; and it is a most undesirable 
thing ^o burst the lung, and thus convert an ordinary empyema into a pyo- 
pneiimotho(^x. 

If the*pus will not flow readily through the aspirator, rather than employ 
much suction it will be better to stop paracentesis, and proceed later to incision, 
unless an attempt be made to remove the pus by the simultaneous introduction 
of air; that is, by Perflation, as it has been called. 

Perflation. — There are some* cases of empyema in which, though there be a large effusion, 
only a small amount of pus can be removed. 

Thus, for instance, in a case of Mr. Parker’s, where incision showed that the side contained 
40 or 50 ounces of pus, only 4 could be obtained by means of the aspirator. The explanation 
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often given of these case.s is that the chest walls arc rigid and the mediastinum and heart {ixed, 
80 that when tlie aspirator is used, contraction cannot take place in the side and the pus will 
not flow. No doubt this is a condition which is occasionally met with, but I believe it to be 
comparatively r<arc. It was for such cases as these that perHation was suggested. 

Pcrilation consists in the simultaneous introduction of air and the withdrawal of pus. It 
requires two punctures, one in the upper ]»art, by which the air is introduced, and the other in 
the lower part, liy which the fluid is witlidrawn. 

The air wliich is introduced must be carefully sterilised or rendered aseptic. This was 
attempted in some cases by passing the air through water containing antiseptic substances ; but 
it is more satisfactory to filter it through cotton-wool saturated with the disinfectant. 

Mr. Parker’s name is connected most in this country with Perflation ,^and his apparatus is 
ligured in the British Medical Joinnial for 1883. The method is ingenious, but cumbersome, 
applicable to but very few eases, and to these free incision would probably be more suitable, so 
that I do not think this plan is at all likely to come into any gcneial use. 

It is interesting in this association to remember that Hippocrates, who introduced the treat- 
ment of em})yema by incision, advocated the introduction, at the side of the trocar, of a bladder 
wliich could bo blown up from the outside so as to force the pus out through the trocar, and thus 
completely empty the pleura. 

Interesting as the cure of empyema by paracentesis may be, there can be no 
doubt that nowadaj^s free incision is the simplest and best method of treatment 
for all ordinary cases. 
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64. TUBERCULAR PLEURISY. 

Of the part which tubercle plays in the causation of pleurisy, much has been 
already said in the preceding section. Here it will be necessary to deal with 
the subject only in its general aspects. 

'^riibercular pleurisy is sometimes part of a genor/il miliary tuberculosis ; it 
may occasionally be primary ; but it is generally a secondary aHection, consc- 
<]ueut oil tubercle of the lung, of the bronchial or mediastinal glands, of the liones 
of the thorax, of the peritoneum, or other organs adjacent to it. 

As a part of general tuberculosi.s, pleurisy falls into a subordinate position in 
comparison with the predominant afiection of other organs, c.r/., the lungs or the 
meninges of the brain. 

When pleurisy occurs in the course of manifest )>hthisis, it is merely a com- 
plication, and its importance will depend upon the form that it takers. 

It is rather in those cases where there is no manifest disiiase in the lung, nor 
any obvious connection with tubiircular mischief in other parts of the body, that 
the diagnosis becomes of importance as well as of ditliculty. 

MORBID ANATOMY. — The lesions are best studied where the ]dcurisy 
is secondary to tubercle in the lung. The lymphatic tissue beneath the [ileura is 
the favourite seat for these secondary tubercles. They are often very minute, 
for some time discrete, and in the early stages surrounded by a zone of hyponemic 
blood vessels. 

The pleura over them becomes covered with inllammatory exudation, and 
this may rapidly lead to the formation of fibrous adhesions, with olditeration of 
the pleural cavity. These adhesions are, for the most part, free themselves from 
tubercles, but they may contain many and even conglomerations of them, forming 
large caseous masses surrounded by connective tissue. 

In most cases, in the earlier st^igcs, the inllarnmation is associated with 
effusion, serous, sero*purulont, purulent, or haemorrhagic, as the case may be ; 
while if there be a tubercular cavity near the surface of the lung and this rupture 
into the pleura, empyema or pneumothorax, with or without elliision, will be the 
result. * 

The chance of a given pleurisy being of tubercular origin varies with the 
form of the disease. It is least with empyema, of which not more than about 
10 per cent, can be attributed to tubercle. It is much greater with serous 
effusions and with dry pleurisy, but how frequent it is hard to say. Of 
101 cases etamined post-mortem for this purpose by Osier, ^ about J, that is 32, 
proved to*be tubercular. In the rest no. tubercular evidence was forthcoming. 
These statistics are lower than those given by many other writers, and there is 
a growing opinion that these forms of pleurisy are more frequently of tubercular 
origin than used to be supposed ; at the same time, it is not necessary to go so 
far as some authors do, &nd believe that the great majority of pleurisies, 
apparently simple in origin, are really of tubercular nature. 

^ TiCbercular Pleurisy, 
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DIAGNOSIS.—! "he diagnosis during life is by no nJeans easy ; for, on <;he 
, one hand, in a certain number of cases, in which there is every reason to believe 
that the pleurisy is of a simple character, tuberculosis develops subsequently ; 
while on the other hand iii many others in which a tubercular origin of the 
pleurisy is strongly siisi)ccted at the time, no further evidence of tubercle 
develops, and recovery is apparently complete. At the same time, with reference 
to these cases, it must be borne in mind that pleurisies, which are undoubtedly 
tubercular, may become quiescent and the disease be arrested. 

The diagnosis is, as a rule, easy when pleurisy occurs in a patient who 
presents obvious signs of tubercle elsewhere, especially in connection wdth the 
organs of the chest. It is, of course, true that pleurisy, excited by a tubercular 
affection of an organ near, is not necessarily itself tubercular, but, from a clinical 
point of view, this is a distinction without a difference ; for, whether the resulting 
inflammation itself become tubercular or not, it has been excited by tubercle, 
and this, from a clinical point of view, is practically the same thing, so that these 
cases are rightly described as “ Tubercular Pleurisy.*^ 

Where there are no obvious signs of tubercle in other organs, the diagnosis 
may prove very difficult. 

The mode of onset may be of little A^alue, for a tubercular pleurisy may be 
acute or chronic, insidious or latent. On the whole, it may be said that the 
more gradual and insidious the onset and course, the more likely is the pleurisy 
to be of tubercular nature. 

Nor is the family history of much assistance, except in so far as it shows a 
diminished vitality and lessoned resistance to the attack of the tubercle bacillus. 

Indeed, in the majority of cases the diagnosis rests chiefly upon the 
character of the inflammation and upon the clinical course it takes. 

The inflammation may be of any character, cither dry or with effusion. 

When the ettusion is dry, its tubercular nature may be suggested by 
peculiarities in its seat or extent. 

The common scat of simple dry pleurisy is in the mid-axilla, or at the base of 
the lung, that is to say, many of the cases which occur in this locality are not 
tubercular in origin. 

If dry pleurisy is found at the apex, it is almost certain to depend upon 
the common lesion in that part of the lung, viz., tubercle. 

Again, if it be of unusual extent, involving the greater part, or even the 
whole of one side, it will probably depend upon a widespread lesion, and that is 
most likely to be tubercle. 

Again, if it be bilateral, especially if it involve both apices, it will be almost 
certainly the result of a bilateral lesion, and the commonest (Jf them by far is 
tubercle. » 

When effusions form, the fluid may be serous, sero-fibrinous, sero-pu^ulent, 
purulent, or hajmorrhagic. 

Empyema may be put aside as being, on the whole, rarely of, tubercular 
origin. For even when it occurs in the course of phthisis, it is often cf strepto- 
coccal and not tubercular origin. The other effusions arc much more frequently 
tubercular, and the probability will be increased if the fluid be blood-stained or 
turbid, but their characters are only suggestive, not conclusive. 

• 

Bacteriological investigation often fjails to throw any light on the question. 
In the majority of cases serous effusions are sterile, that is to say, no bacilli can 
be discovered by the microscope or cultivated in the usual media. Occasionally 
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fluids, which othorwiscf seem to he sterile, can be proved to be tubercular by the 
results of inoculation into animals ; but, as a rule, inoculation also fails. At the 
same time, these facts are true also of pleurisies which are undoubtedly tubercular, ' 
so that negative results of this kind do not j)rove the effusion to be non-tubercular. 
Injections of tuberculin have been also used for the purposes of diagnosis, but 
the results are not reliable, and even if the reaction be obtained, it does not 
necessarily follow that it is in the pleura that the tubercular disease is seated. 

It is generally by ‘the subsequent clinical history of the case only that 
the diagnosis caji bo determined ; for it not infrequently happens that eases 
which raised no sus})icion of tuberculosis at the time develop signs ore long in 
«apparently direct connection with the original pleurisy. Oii the other hand, it 
does not follow that because no signs of tubercle develop subsequently, the 
original pleurisy W'as of simple nature ; for, even in undoubtedly tubercular cases, 
the disease may become quiescent and no further mischief develop. 

1 thmk in the case of pleurisy, as of many other diseases, it is wise always to 
suspect th<5 nature of a case which presents eccentricities. Thus it is that 
hjemorrhagic and turbid eftusions are suspicious. I believe, also, though many 
authorities do not hold this view, tliat spontaneous coagulation of the fluid wliich 
has been removed by paracentesis is very suggestive too. Again, I have seen 
several cases in which unusually rapid recovery from an apparently simple 
pleurisy was followed by tuberculosis. 

Thus I ronicmbcr a young woman, aged 25, with a previously healthy history, who was 
attacked with acute pleurisy. There was nothing remarkable in the case, except that an eirusion 
formed rapidly, and soon required tap])ing, and on removal the fluid spontaneously clotted. 
After paracentesis the effusion did not return. 

Convalescence was oxtrcnuily rapid, and in a few days the patient appeared to bo quite well. 
However, about eight weeks after her illness she spat up a little blood, quickly developed signs 
of pulmonaiy tuberculosis, and died before long of acute phthisis. 

CLINICAL TYPES. — Tuberculosis of the pleura presents itself, like 
tuberculosis of the lungs and other organs, in the three clinical forms, viz., 
the acute, subacute, and chronic. 

I. Acute Tubercular Pleurisy. — We do not know the proportion of acute 
pleurisies which are really due to tubercle, for most of the acute cases get well,, 
and some of these are certainly of tubercular origin. 

A. In one class the onset is acute, but the acute symptoms subside, the con- 
dition becomes chronic, ultimately the patients die, and tubercular disease of 
tho pleura is found. 

B. In another class the patients arc already obviously tubercular, suflering 
either from phthisis or tubercular disease elsewhere. Soon pleurisy sets in and 
plays an importiftit part in the fatal result. 

C. The third class is that in which the inflammation is of a suppur- 
ative character. Empyema is of a tubercular origin only in a comparatively 
small^numbor of cases, and in these is not usually associated witli very acute 
symptoms, so that an empyema of very acute onset is most likely not to bo 
tubercular^ yet some tubercular empyemata are very acute both in onset and 
course. * * 

II. Subacute or Chronic Tubercular Pleurisy. — This may lead to 
serous effusion, to purulent effusion, or be of the dry, adhesive form, and result 
in more or less extensive o]^literation. 

A. With serous ejffusion, — These cases fall into two groups: first, those in 
which the effusion occurs in patients ’who arc already the subjects of phthisis; 
secondly, those in which it is apparently primary, ^.e., occurs in patients wdio arc 
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not already tubercular, so far as is known. This latter group has of recent 
years greatly enlarged its borders, for an increasing number of them is shown by 
their subsequent course to have been of tubercular origin. 

These effusions usually have a greenish tint, and occasionally arc a little 
turbid. They are not so frequently haemorrhagic as are those of more acute 
onset, but, like them, they are usually sterile. Cf. Cytology^ p. 677. 

B. With purulent effusions. — Empyemata of tubercular origin may, as has 
been stated, be sometimes acute, but they are usually chronic Jiiid sometimes 
latent. The effusion is rarely pure pus, but of a sero-pufulent character, 
somewhat tinged with blood, and containing much fatty matter. Empyemata, 
oven when developing in phthisical persons, do not necessarily contain the 
tubercle bacillus, but more often the streptococcus or staphylococcus. 

C. Chronic adhesive tuhercular pleurisy. — This is generally associated with a 
considerable thickening of the serous membrane. 

The commonest form is that met with in phthisis, where there is great 
thickening of the pleura at the apex, though in some of these cases the lower 
part of the pleural cavity is occupied by a localised serous effusion. 

In other cases the pleurisy is, from the onset, dry, i.e.^ not associated with 
effusion at all, but immediately leads to adhesion. The inflammation is of a 
proliferative character, and attended with considerable thickening as well as 
induration, so that the new-formed tissue may measure half an inch in thickness 
or more. 

In some of these forms the tubercular inflammation may spread into the 
lung along the dissepiments. It is this form of phthisis which Charcot described 
as chronic “ pleurogenic phthisis,” «.e., chronic tubercular disease of the lung of 
pleural origin. 

This is the place to refer to an affection upon which the late Sir Andrew 
Clarke wrote, luider the title of ** primitive dry pleurisy.” He described the 
disease as running through four stages: first, the neoplastic ideural- membrane 
stage, Le., the stage of ordinary dry pleurisy ; secondly, the fibroid-lung stage; 
thirdly, the bronchiectatic stage; and lastly, the phthisical fibroid-lung stage. 
As in the full development of the disease the case ends in tubercular phthisis, 
.most people would regard the condition as tubercular from the onset, differing 
only from other cases in the chronic course the disease has run. 

Cvlinically the cases are not marked by any conditions by which t hey can be 
clearly recognised during life. 

Indeed, Sir Andrew Clarke summed up the diagnosis much in this way. 
If the signs of dry pleurisy appear in the lower part of the pleura, and if 
there exist no sign of local disease and no serious symptoms of constitutional 
disturbance, it is presumable that the case is one of primitive di^ pleurisy. 

Yet we know that tubercular pleurigy mray arise exactly under those condi- 
tions, and run exactly the course described. 

Although the possible existence of a primitive dry pleurisy, such as is contended 
for, cannot be denied, still it must be admitted that the evidence, both pathological 
and clinical, brought forw’ard to prove its existence is not conclusive, c 

* m 

III. General Serous Membrane Tuberculosis. — There remains one 
other group of cases in which tubercular disease of the pleura is associated with 
similar disease in the other adjacent serous, membranes, frequently in the 
^peritoneum. 

names Poly-serositis or Poly-orrhomenitis have been recently suggested for the 
but it is a pity to invent new names for a familiar condition, which has been long 
recognised and is not new. 
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'fhe disease is of suliacute or chronic character, and is thereby distinguished 
from the acute tubercular afFection of the serous membranes, which forms 
so striking a part of general tuberculosis. 

Although the pericardium may be involved in tluise cases, still it generally 
escapes, so that the stress of the disease falls upon the pleura and peritoneum. 
Reference has frequently been made to the ease with which infection may pass 
through the diaphragm from the one cavity to the otlier, owing to the free 
communication between the lymphatics on either side. It is remarkable that 
this secondary infection of the one serous membrane from the otlicr does not 
more frequently occur. 

The cases run a very chronic course, and the peritoneum is usually the first 
to be attacked. 

Thus of 21 cases recorded by Vierordt, the pcritouciini was the lirst to be involved in 13, 
and the ])leura tlie first in 8. 

The general course which the case runs is usually this : — 1'hc patient comes 
under observation with the ordinary signs of a tubercular ]»eritonitis, usually 
somewhat chronic in character, and probably associated with efVusion. 

Subsequently either chronic pleurisy develops, or perhaps a subacute or chronic 
pleural effusion forms, which may require repeated j)aracentesis ; sometimes the 
patient comes under observation with a considerable elFusion both in the ideura 
and in the peritoneum. In the course of time the mischief subsides, the 
effusions disappear, and the patients recover, though left, of course, with more or 
less adhesion, and wdth the discomforts consequent on it. 

They often remain in fairly good health, and do not develop any further signs 
of tubercular mischief ; in other words, as has been already stated, tubercular 
disease of the serous membranes often remains a purely local mischief. 

TREATMENT. — The presence of tubercle may, to some extent, modify the 
.prognosis in any given case, but docs not materially affect the general lines of 
treatment. This only, perhaps, may be said, that in cases of empyema more 
caution must be exercised before the pleura is laid freely open, for, as ox])ericnce 
has shown, the cases of , empyema associated with tuberculosis do not do so 
well fis othci’s after the side has been opened ; but in many cases there 
is little choice in the matter, and the presence of tubercle thus affects the 
prognosis, rather than our treatment. 


65. DIAPHRAGMATIC PLEURISY. 

Diaphragmatic* pleurisy is only a pleurisy in a peculiar place, and with 
peculiar symptoms, because it involves the diaphragm. 

The diaj)hragm is but a thin sheet of muscle, the lymphatics of which com- 
municalb freely vrith the serous membranes on either side of it. Any inflamma- 
tion on either side will involve the muscle, and may spread through the diaphragm 
from the oi^q,%ide to the other. 

Of course, where there is a general pleurisy, the diaphragmatic part of the 
pleura is involved also in the inflammation, but this is not described as 
“ Diaphragmatic Pleurisy,” the term being confined to those cases in which the 
pleurisy attacks the diaphragjaatic surface alone or chiefly. 

In the great majority of cases, diaphragmatic pleurisy is secondary to 
inflammation of the peritoneal surface ; thus it often follows subphrenic abscess, 
suppuration in the liver, or other less acute inflammatory affections close to tlic 
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diaphragm. Even of cases which appear to bo primary, many arc really 

secondary and the result of inflainmatory mischief in the base of the lung, 
deep-seated pneumonia. 

Diaphragmatic pleurisy may be either dry, or with effusion, serous or 
purulent. 

THE PHYSICAL SIGNS. — Besides the general signs of pleuris}% which 
vary somewhat with the form of pleurisy present, there will be the special signs 
which depend upon the affection of the diaphragm or of its nerves. 

1. The musde , — In the early stages the inHammation irj^itates the muscle, 
and causes spasm or contraction in it. In the later stages the nutrition of the 
muscle will bo seriously affected, so that the diaphragm becomes weak or even 
actually paralysed in the affected part. 

2. The nerves , — Although the phrenic is not a sensory nerve, the diaphragm 
is not insensitive. Considerable pain is felt with diaphragmatic pleuris}?, just as 
in other forms of pleurisy ; it is of the same character, viz., sliarp and stabbing, 
and is increased on respiration or on pressure. The pain is often referred to 
special spots, especially to the epigastrium and to the antero-latoral portion of 
the costal arch. 

Besides the pain, thei*c are tender spots, which arc the same as those described in connection 
with neuritis of the phrenic nerve. , 

i. Almost in the middle of the epigastrium (the epigastric). 

ii. Along the costal arch in the aiitcro-lateral region. 

iii. Along the edge of the sternum, from the level of tlic third rib upward. 

iv. Between the divisions of the stern o«mastoid at the root of the neck. 

V, OVerthe spines of the middle cervical veitebr®, from the second to the fifth, over those 
sections of the coi’d from which the roots of the brachial and cervical jvlexuses arise. 

vi. Occasionally over branches of the bi'achial and cervical i)b?xuscs, for instance, in the neck 
or over the shoulder. 

These painful ])oints are rather of interest than importance in diagnosis, and, except the two 
first, are usually absent. 

As a result of the pain and of the affection of the mnscle, the movements of 
the diaphragm on the affected side are more or less restricted, and may be 
entirely absent. In addition to this, the lower ribs are drawn in and down, and 
fixed by the abdominal muscles, which are somewhat tense and rigid. The 
respiration thus becomes markedly costal, especially on the affected side. The 
hypochondrium on the affected side is usually flat, *.e., neither distended nor 
retracted, but if there be effusion it may be prominent ; on the other hand, it 
may be retracted, and accompanied with inspiratory recession. 

The physical signs are often indefinite, especially witli the dry form. Eriction 
is often not audible, and unless there be effusion, there need be no alteration in 
the lines of percussion dulness. ^ 

THE SYMPTOMS . — The fever and general illness are much as in 
other cases of acute plcuritis. The ‘pulse niay be rapid and the temperature 
high, conditions, however, which vary greatly with the amount of pain. Often 
there is great anxiety and distress, in part the result of pain, and in ptrt such 
as is met with in most acute diseases of other vital parts, e,g,^ of the heart or 
pericardium. ^ , 

Occasionally there is delirium, but this probably is due to some complication, 
especially jaienmonia. 

The pain, referred as stated to the epigastrium or to the middle of the costal 
arch, is often intense, especially in the early stag(^ but diminishes or passes off 
when effusion forms. To relieve the pain, as well as the dyspnoea with which it 
is accompanied, the patient may assume the sitting posture, so as to throw the 
weight of the abdominal organs off the diaphragm, and in order to further check 
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respifatory movemients, may pinch or press in the lower ribs, or find great relief 
when a bandage is firmly applied round them. 

The breathing,' and, for the same reason, speech also, is short, jerky, and 
painful. 

Cough, if ^ifesent, is dry, short, hacking,' and may be very painful, 
but fortunately it is often slight, or even absent, and there is usually no 
expectoration. 

Hiccough is not uncommon, and a most painful complication it is. It may 
be almost constant anight and day, and hardly to bo controlled by drugs, even 
considerable doses of morphia failing to relieve it much. As in abdominal afiec- * 
tions, so in diaphragmatic 'pleurisy, hiccough is not only a troublesome symptoin, 
inasmuch as it greatly increases the distress and robs the patient of sleep, but 
it is a sign of serious import. 

Vomiting also may be troublesome, but fortunately it is rare, and appears to 
be generally associated with peritonitis. 

Jaundice is described as an occasional, complication, but it is accidental, and 
probably depends in most cases upon the presence of some affection of the liver 
or upon pneumonia. 

The chief complication occurs when the pleurisy spreads through the 
diaphragm to the peritoneum. Then local and occasionally even general 
peritonitis m«ay be excited. Of this one of the earliest symptoms is tympanites, 
due to the dilatation sometimes of the stomach alone, and sometimes of all the 
intestines. 

The symptoms are most severe with dry pleurisy, and it is in these that there 
are the fewest physical signs or evidences of the disease. With effiision which 
is generally suppurative, though the general signs may bo clearly those of 
suppuration, it may bo by no means easy to determine where the pus is ; or, if its 
seat be indicated, to decide whether it be above or below the diaphragm. 

DIAGNOSIS . — 111 those cases in which pain is the prominent symptom, 
the diagnosis will have to be made chiefly from pneumonia, from pericarditis, and 
from peritonitis; from rheumatic affection of the muscles, from neuralgia and 
spasm of the diaphragm. The d^gnosis must be made by exclusion, and may be 
difficult or impossible. 

In those cases in which purulent effusion is present, the diagnosis will have 
to be made from abscess below the diaphragm, in connection, for instance, with 
gastric and duodenal ulcers ; or from abscess or suppurating hydatids in the liver ; 
or from suppuration due to other causes. 

RESULTS. — These depend chiefly upon the extent to which the muscle is 
affected. Adhesions are almost certain to form with the lung above ; and if 
the inflammation h«re spread through the dislphragm, also with the parts below it. 
If the adhesions bo with the lung only, there need be no evident efl'ect. If the 
muscle be much involved, as where the inflammation has spread . completely 
through the diaphragm, a good deal of permanent respiratory defect will remain. 
If there%e adhesions above and below the diaphraj^, the muscle will be practi- 
cally useless <jp that side ; and if adhesions occur with the costal pleura as well, 
the low'er ribs will be much retracted and, if not quite immovable, will show 
marked inspiratory recession. ; 

With diaphragmatic pleurisy, past or present, pulihohary complications, of 
course, become grave. . 

TREATMENT. —The^reatment of diaphragmatic pleurisy does not differ 
' materially from that of other forms of pleurisy. If pus be present, it should be 
evacuated as soon as it is found, but to ^find it is often a matter of very great 
: difficulty. Considerable knowledge and experience are often necessary to explore 
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these cases with success. A long needle is often require'd, and it may have*to be 
introduced several inches into -'the side. Incision should never be performed 
until the pus has been previously discovered by the needle. When once dis- 
covered, the needle should be used as a director, and the cavity laid freely open 
and drained. 

In some cases, do what we will, though the presence of pus is correctly 
diagnosed, it cannot be found with the needle. In. such cases it is better left 
alone than groped for with the knife. Fortunately, in most instances, rupture 
takes place through the lung, and the empyema spontaneously heals. 


66. DOUBLE PLEURISY. 

The importance of double pleurisy lies in the fact that, whether with or 
without effusion, it is almost without exception secondary to some lesion present 
on both sides of the chest. 

The commonest of these is tubercle, and the next pneumonia, but, of course, 
new-growth cannot be excluded. Occasionally it follows general peritonitis, 
when the inflammation has attacked the under surfaces of the diaphragm on 
both sides ; or it may be a part of some general septic infection. 

If it affect both apices it is with little doubt tubercular in origin. If it 
affect both bases it may be tubercular, and this diagnosis will bo the more 
probable if serous effusion develop, though this may also follow new growth. 
If there be double empyema, the cause is probably double pneumonia or some 
septic infection. 

Double pleurisy is in all cases serious : first, because of the gravity of the 
symptoms if it be severe ; secondly, because of the causes to which it may be 
due ; and lastly, because of the interference with the respiratory powx'rs it may 
result in. 

67. SYMPHYSIS PLEUIL® (Pleuritic Adhesion). 

With few exceptions, yilcuritic adhesion is the result of past inflammation, 
and a good deal has already been said incidentally of this in discussing the 
results of the different forms of pleuritis. Thus it may follow empyema, serous 
effusion or dry pleurisy, but in the most extreme forms it is the result of 
empyema. 

Occasionally pleural adhesions are found without anything in the history to 
explain their presence. Some of these cases may be referred to pneumonia or 
pleurisy in early childhood, the nature of the illness having been unrecognised 
or the occurrendfe forgotten. 

Tlm.s I saw some time ago an adult in whom the lioart was beating under the ri^ht nipple. 
This case liad been diagnosed as one of transposition of vi.scera, yet careful examination showed 
that this could not be the case, and enquiry ascertained the fact that as a child the patient had 
been under treatment at the Children’s Hospital, for what I have little doi^jt was pleuritic 
effusion, so tliat the heart had remained in the position to which it had been 'displaced at the 
time of the effusion. 

In the great majority of cases, where no history is forthcoming, the cause of 
pleural adhesion is tubercle. Thus, out of. 69 cases examined for this purposp 
by Ziemsscii,^ evidence of tubercle, either in the patient at the time, or in the 
Jbistory of the patient or of his family, was obtained in one-third of the cases. 

^ Festsch, Virchow, 1891, iii. 274. 
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Fig. 155. — Chronic pleuritic thickening, a little reduced 
from its natural size. It measured about three-quarters 
of an inch in thickness. 


Sometimes, without an^ history of definite illness, the patient on enquiry will 
confess to recurrent attacks of slight pain from time to time in difierent parts of 

the chest, and these are Jilinost 
invariably the result of recur- 
rent ideiirisy of tubercular 
origin. 

The morbid anatomy of 

the condition is simple. The 
adhesions are formed of con- 
nective tissue which often con- 
tain new blo(jd vessels. If of 
tubercular origin, they may 
also contain tuhondes, but not 
necessarily. Usually there is 
thickening of tlie pleura, more 
or less, both on the costal and 
pul nionary side, in some cases 
this may be so slight as to pro- 
duce no evidence by which it 
could be recognised during 
life. In other cases it may 
bo considerable, so that the 
pleura, in the alVected jwirt, 
may measure half-an-inch or 
more in thickness. 

As to tho nature and cause, the 
seat of tho adhesions may give some 
indication ; thus at the apex, the 
adhesions will almost certainly V»e of 
tubercular origin, and associated with 
tubercular changes of a more or less 
chronic character in the lung beneath ; 
at the base, though they may be tuber- 
cular, they are more likely to have 
some other origin, and to be the re.sult 
of past inflammation, with or without 
effusion. 

When effusions are present, and the 
lung more or less collapsed, the adhe- 
sions may be drawn out into long bands, 
and if the effusion be chronic, these 
bands may become covered witli flat- 
tened epithelial cells on either side, 
similar to those covering the rest of 
the pleura. 

Tlie most peculiar form of pleural 
adhesion is that in which loculi or 
spaces of irregular shape and size are 
formed, which contain fluid, sometimes 
of different nature in the difierent 
loculi {cf. Loculated Empyema). 

Such adhesions may snap, and the 



(Museum, Royal 
The ]>leural cavity is 


• • 

Fig. 166. — Areolar ^ 

College of Surgeons), 
divided into irreg 
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fluid ; tho lung is seen posteriorlf , and the 
loculi have b^en opened from the front. 


patient be even conscious of the occurrence by the sudden pain which is felt. 
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AVhen they snap, hajinorrhagc may take place from the ruptured vessolg, and - 
this is the explanation, no doubt, of some of the cases of hsBmorrhagic effusion in 
simple pleurisy. 

Where the adhesions have been of simple inflammatory origin, they may, after 
a tiiiio, disappear to a great 'extent, or sometimes entirely, so that the pleura 
may return to its normal .condition, and no trace of the old inflammation bo left. 
This is, however, not the rule; usually they persist, and leave more or less 
permanent interference with the movements of the lung. 

The result of pleural adhesion is, of course, some interference with the 
respiratory movements *of the lung. If, however, the {idhhsioiis bo thin, the 
dehict in the pleura may be compensated for by the elasticity of the neighbouring 
l)arts of the lung, and no signs of the condition will be apparent. 

If the adhesions are denser, contraction takes place in the new-formed 
connective tissue, and- the alfectcd part of the chest becomes flattened. The 
impaired movements diminish the free entry of air into that part of the lung, 
and in consequence the respiratory murmur will be diminished, while, if there be 
much thickening, the percussion may be imi3aired, and the vocal vibrations and 
vocal resonance diminished or oven absent. The physical signs arc most evident 
when the pleural adhesions are at the base of the thorax, for there it is that the 
respiratory excursion is ‘largest. 

The only symptom likely to be produced is shortness of breath, especially on 
exertion, but this is not likely to be marked unless the adhesions arc considerable. 
Tlio iniportance of the adhesions, even when not sulflcieiit to produce any symp- 
toms or jfliysical signs under ordinary conditions, is seen when any pulmonary 
complications develop, such as pnoumouia or bronchitis ; then dyspnoea is often 
experienced out of all proportion to that apparently required by the disease, and 
in not a few of the fatal cases of pneumonia, unsusiiccted pleural adhesions 
explain the gravity of the symptoms and the fatal result. 

According as the adhesions form between the lung and the ribs on the one 
hand, or the diaphragm on the other, the pleural adhesions are described as 
Costa- pulinoTvary or Phreno-pulmonary ; the former is the most common, the latter 
the most important. 

In the phreno-pulmonary form, the diaphragm and lung are closely adherent 
to one another, and when, as usually happens, the costal pleura is also involved, 
the lower part of the chest becomes greatly flattened, retracted, and almost 
immovable, the movements of the diaphragm are much impaired, '\nd may be 
entirely absent on the affected side, while in some instances there is a perversion 
of respiratory type, so tliat inspiratory recession occurs. . In extreme cases of 
this kind, the muscular tissue of the diaphragm may atrophy and almost entirely 
disai)pcar, as the result, not of the disuse only, but of the interstitial cirrhotic 
change which follows. * 

Tiie prog^nosis of pleural adhesiqns depends chiefly upon the cause, and 
upon the extent. 

Where the adhesions are of tubercular origin, they will probably be permanent 
and possibly progressive. Where the adhesions are of simple inflammatory 
origin, and of slight extent, they may in time entirely disappear, o», at any rate, 
produce no symptoms. Even when they are extensive, it is extraordinary what 
time and nature will do towards recovery, and in case of extreme deformity, such 
as follows empyemata in children, recovery may ifl the end be complete, and the 
symmetry of the chest be restored to such an extent that it may be difficult after 
a time even to tell which side it was that had bectf' affected. 

Treatment. — In all cases, in addition to general treatment^ recovery may - 
be greatly assisted by appropriate physical exercises and pulmonary gymnastics. : 
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•68. HYDROTHORAX, HYDROPS PLEUR-®, 
DROPSY OF THE PLEURA. 

Hydrops plcurn; has to be distinguished from inHainrnatory effusion into the 
pleura. The effusions have been called transudation and exudation respectively. 
Both are serous fluids, but the inflammatory effusion contains more or less fibrin 
as well as some red and white cells, from which di’opsical t'tlusions are almost, if 
not quite, free. ^ 

The surface of the membrane is smooth, and tlu*re are no signs of inflamma- 
tion ; the sub-pleural tissue may be oedematous, jind so iiuiy the lungs, but the 
parts of the lung near the fluid are generally more or less com})resse(l and 
collapsed. 

Hydrops pleunc is, with few exceptions, bilateral ; when unilateral, there is 
generally some local cause for it ; either on the affected side, as, for instance, the 
pres(aice of a tumour, or on the opposite side, which may bo obliterated by old 
adhesions. Where past pleuritic inflammation has led to partial adhesions, the 
dro])sical effusion may be localised or even loculatcd, but these are very rare 
conditions. 

The (piaiitity of fluid varies ; it cannot be of large amount unless it happens 
to bo unilateral, for obvious reasons. The amount is rarely equal on the two 
sides, that on the right being usually the larger. The difference is determined 
chiefly by position, the effusion being larger on that side upon which the patient 
habitually lies. 

Ill oiio case, in tlio course of tubal iKjphritis, the eirusioii formed at tlic rate of ounces pffr 
hour for about six days, calculated by the amounts removed by paracentesis. On death the 
large azygos vein was found thrombosed, the cilusion being unilateral. 

Dropsical effusions may form with considerable ra})idity, but they are rarely 
absorbed at anything like the same rate. 

The small quantities, which are found in almost every autopsy, have occurred 
just before death, and are of no significance. 

Hydro thorax is usually a part of general droj^sy, and one of the last con- 
ditions to arise in it. The description often given of such a case is graphic. The 
feet, it is said, first began to swell, then the legs, and then the stomach, and wdien 
the “ water reached the chest ” the patient died. 

The efl’usion into the pleura may be au early symptom of general dropsy, and 
sometimes even the first, just as avc sometimes see ascites develop early, or the 
liver become enormously enlarged before there is geiicial dropsy at all. There 
are in these cases, I suppose, generally sonic local reasons for the exception to 
the rule. • 

The dropsical effusion usually disappears in the reverse order, if the patient 
recover; thus the effusion in the pleura will be the first to go, just as it was the 
last tc^come. However, there are exceptions to this rule, and the pleural effusion 
may continue even when the dropsy has left all the rest of the body. 

Thus I reiilbmhfir a case of cardiac dropsy in w’hich the patient had had eifiision into both 
pleural cavifi<?s. In the course of time all signs of dropsy disappeared except from the right 
pleural cavity, and this remained half filled with fluid. It was not until this had been tapped 
and the cavity emptied that recovery took place. 

The causes of hydrothorax fall into two groups, according as the condi- 
tion is a part of general ditipsy or not. In the former case the causes are the 
same as those of general dropsy, and may be arranged conveniently into the three 
groups — the cardiac, the renal, and the hsemic. 
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In the cardiac group must be included certain other cases besides tho^e in 
which the primary disease lies in the heart, such as emphysema notably, and 
some forms of mediastinal tumour. 

The factor common to all these cases is failure of the right side of the heart. 
As long as this does its work and compensation is complete, no venous congestion 
will arise; but so soon as it fails, the signs of venous congestion appear and 
general dropsy develops. 

In the renal group, the commonest cases are parenchymatous nephritis and 
amyloid disease. The cause of the dropsy lies probably in nutritive changes in 
the minute vessels. In granular kidney, although the vessels are diseased over 
the whole body, still dropsy is rare ; and when not due to intorcurrent acute 
nephritis, it is probably caixliac in origin, the result of failure of the hyper- 
trophied left ventricle. 

In the luemic group the dropsy is, in many cases no doubt, also of cardiac 
origin, for even in the slighter degrees of ancemia the heart is weak, and in 
extreme eases is markedly fatty ; but in other cases it is to be attributed probably 
not so much to the heart as to changes in the nutrition of the small vessels, or 
to alterations in the blood itself, such as are met with in many of the grave 
ansemias and cachexias. 

When hydrothorax is unilateral, there are generally some local conditions of 
disease to account for it ; thus, if the pleural cavity be obliterated by old ad- 
hesions on the one side, it is obvious that a hydrothorax can occur on the other 
side only. 

Old adhesions also account for some of the peculiar forms in which hydro- 
thorax may occur, ejp, where it is localised or loculated. 

Apart from these conditions, if hydrothorax bo unilateral, it is usually asso- 
ciated with some local disease on the affected side of the chest, c.f/., new'-growth 
in the mediastinum, pleura, or lung of that side, an aneurysm of the aorta, or, in 
some rare cases, fibrous bands pinching the large vessels at the root of the lung. 
Hydrothorax has also been met with where tlie veiue a/ygos arc plugged or 
otherwise obstructed, so that the eftusion would appear to come from the 
parietal, i.e,, the intercostal, veins. 

In many of these cases the effusion is described as inflammatory, but I believe 
it to be more truly dropsical. It is often associated with obvious (jom])ression of 
the big vessels at the root of the lung, and with obstruction to the i.irculation 
through them. 

It is not agreed from which set of vessels the effusion comes, but I think it 
must be from the pulmonary artery or vein ; and though the obstruction often 
leads rather to oedema of the lung than to pleuritic effusion, still the two are 
frecjuently associated together. The line bet^veen chronic inflammatory efl'usion 
and dropsy is, indeed, as difficult to draw^ in the pleura as it is in the peritoneum. 

One condition remains to bo spoken of which does not fall into any of the 
preceding groui)s, viz., that which is usually called Hydrops ex vacuo.” 

I n this condition, as the result generally of past inflammation, the lung is bound 
down so that it cannot expand ; and as the walls of the chest cannot fall in 
enough to come in contact with the contracted lung, a space is left which is filled 
with fluid. This condition may be regarded as practically incurable, for as often 
as the fluid is removed, it re-accumulates. At the same time, the presence of the 
fluid causes little discomfort unless the amount be vfery large. It is this class of 
base which provides the chief instances of “ chronic pleuritic effusion ” of long 
duration. 
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For the cure of suchjc5.ascs nothing obviously can be done, except an Estlander. 
This* operation has, I believe, never been deliberately performed for this con- 
dition, but it is conceivable that it might be appropriate for some rare cases. 
Yet, considering the gravity of the operation and the uncertiiin result of it, the 
patient would probably be running less risk if the fluid were left, than if the 
operation were attempted. 

Diag^nosis. — The diagnosis is, as a rule, quite easy. There are the physical 
signs of fluid, with but few exceptions, at both bases, and there is the general 
dropsy to suggest flie cause. 

The physical signs are not always quite simple, for on the one hand, if there 
be a large amount of subcutaneous oedema, the j^ercussion will be dillicultj and 
on the other, pleuritic effusion is not alwa 3 's easy to diagnose from oedema of the 
lung. In contradistinction to inflammatory effusion, it is stated that in hydro- 
thorax the level of the fluid is more horizontal, and shifts more readily with 
position ; in other words, that Damoiseau’s curve is not present ; but this curve 
is not of* any importance in the diagnosis of inflammatory effusion, nor can any 
difference be made out in the readiness with which the fluid shifts its position 
in the two cases. 

Symptoms. — The symptoms are very often indefinite, probably iK)thing 
more than gradually increasing dyspnooiv, for which, of course, there may be many 
other causes besides pleural eMision. It is a good routine rule in cases of general 
dropsy, especially if there be any dyspnoea, to examine the back of the chest 
carefully and see whether fluid be present. 

Occasionally dyspnma is considerable, so that the i)aticnt cannot lie down 
(orthopnoea) ; sometimes it is paroxysmal, as the cough, too, may be. In these 
cases the symptoms arc not so much connected with the olliision as with the 
heart. 

One point to be remembered is, that a very small amount of fluid may give 
rise to a considerable amount of dyspnoea, and, per contra, that the rcunoval of 
even a small amount of fluid may give great relief. 

There is, as a rule, no fever, no pain, no friction. Cough, too, may be absent, 
or, if present, is more likely the result of congestion of the lung than of the 
pleuritic effusion. 

Prog^nosis. — Tlie general prognosis will depend upon the cause, but as in 
most cases hydrothbrax is a part of general dropsy, and a late event in the course 
of it, its appearance is of somewhat grave omen. 

Treatment. — The general treatment is that of the condition upon which 
the hydrothorax depends, and in most cases, as sbitcd, it is a part of general 
dropsy. Thus it has been recommended to use diaphoretics and hot baths, free 
purgation, and diuretics. The objection to these methods of treatment is that 
they are exhausting, and produce a good deal of depression. Many of the cases 
of hydrothorsiK are of cardiac origin, and these remedies make the cardiac condi- 
tion rather ‘worse than better; the treatment by stimulants and tonics, sucli 
as digitalis and iron, is more effectual, and to these may be added citrate of 
caffein, one of the most useful remedies of its class, acting, as it does, both upon 
the heart and upon the kidneys. 

The special treatment of* hydrothorax is paracentesis, and this should be 
performed without hesitation whenever there is dyspnoea, even if the amount of 
fluid be small ; for, as stated, a small quantity of fluid may, in the condition in 
VOL. II. 52 . 
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which it arises, cause a good deal of distress, and the removal of even a small 
quantity give very great relief. 

As stated, when general dropsy is diminishing, the pleura is the first place to 
show signs of improvement, and the fluid may disappear there quite early in the 
case. In the same way, if the oedema of the lower part of the body be relieved, 
the fluid from the pleura may also be absorbed ; in other words, the level, as it 
were, of the fluid may fall. Thus absorption may follow puncture or tapping of 
the legs where the oedema in the legs is considerable. There are two risks in 
this treatment. The first is that of infection, for unless the parts be kept very 
clean, and the capillary tubes used be strictly aseptic, inflammatory processes 
may be started, which may take on ^ngrenous action, with very serious results. 
Under any circumstances, there still remains the second objection, that the 
removal of such a large quantity of albuminous fluid, often as much as a gallon 
or more in the twenty- four hours, is attended by considerable exhaustion, even 
though local relief be given to the chest symptoms ; for it is evident that a 
drain of so much richly albuminous fluid from the body must be a very severe tax 
u{K)n the powers of the patient, and will greatly increase the general weakness. 


69. HAEMORRHAGIC EFFUSION. 

Haemorrhagic effusion must be distinguished from haernothorax. In the 
former there is an efiusion which is blood-stained, in the Is^tter the fluid consists 
of pure blood. 

Towards the end of paracentesis the fluid may become blood-stained, espe- 
cially if it has been drawn off too rapidly, or under too great pressure. Tliose 
cases in which the presence of blood is accidental are not included. 

In hiemorrhagic effusion the fluid, whether serous or purulent, as it may 
happen to be, is coloured by the admixture of more or less blood. The colour 
depends upon the amount of blood, and upon the time the blood lias been present 
in the fluid, being of a red colour when recent, and of a dark colour when of 
some standing. 

Purulent effusions are less often hsemorrhagic than serous, and generally 
contain but little blood, 6o that they are rarely of more than a salmon-pink or 
terra-cotta colour. 

All serous eflusions contain some red blood colls, but in ordinary cr'ses not in 
sufficient numbers to give tlie characteristic colour. This does not appear until 
tlie red cells number 5000 or 6000 in the cubic millimetre. 

The colour is pink when blood is present in small amount only, red when in 
larger amount and recent ^ in other cases it may be dark or even black, if the 
blood has been present for some time in the fluid. 

The presence of blood may be the rq^ult of direct exudation from the blood- 
vessels owing to the intensity of the inflammation, or of the rupture of the small 
thin- walled vessels in the adhesions, or in the case of cancer from tliq, newly- 
formed vessels in the growth. In other cases, we may assume the vessels 
themselves to be diseaseil, as in granular kidney and atheroma, und probably 
also in scurvy, hmmophilia, and in hwmorHiagic fevers. 

Tlie blood is never in sufficient amount to clot. Some serous effusions 
coagulate spontaneously, and this they may also do when blood is present, but 
the clotting does not depend upon the presence of the blood. 

The frequency with which serous effusions are found to be hcemorrhagio is 
small, hot more than 6 per cent., and it is still smaller with empyema. 
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The diag^nosis cs^n only be made by means of a needle, for there is usually 
nothing to suggest that the effusion is hsemorrhagic. The discovery is usually 
accidental, and it so far affects the prognosis that it gives evidence either of an 
intense inflammation or of the presence of some serious complication, such as 
tubercle or cancer. 

The prog^nosis of hiemprrhagic effusion, speaking generally, is worse than that 
of simple serous effusion, but in most cases it chiefly dc'peiids upon the cause. 
Thus with cancer the prognosis is that of the original disease, as it is also with 
tubercle. In many of the tubercular cases, however, recovery takes place, at any 
rate for the time. 

The treatment of haemorrhagic effusion does not differ from that of serous 
effusion. 

The chief causes of haemorrhagic effusion arc tubercle and cancer. 
Besides these, there is a miscellaneous group of cases in which the presence of 
blood is attributed to conditions such as cirrhosis of the liver, granular kidney, 
and general hremorrhagic states. 

Speaking generally, if blood be found present in an effusion, the first thougiit 
is of tubercle, next of malignant disease, then of some intense simjjle inflamma- 
tion, and lastly of one of the rare miscellaneous causes just mentioned. 

i. Tuherrular . — Hajmorrhagic effusion is most likely to bo found associated 
w-ith the acute tubercular processes in the lung or pleura, rather than with the 
chronic ; but it may occur with either, and is sometimes the first evidence given 
of any tubercular mischief at all. 

Sometimes an effusion which has been markedly hjcmorrhagic at first 
becomes less and less so as paracentesis is repeated, and ultimately becomes 
serous. This happened in a case of Dienlafoy’s, in which the fluid was 
found serous on the seventh pvracentesis, and the patient made a good 
recovery. 

The frequency of hiemorrhago with tubercular pleurisy is explained by the 
congestion which surrounds the tuberclesdn their early stage, by the vascularity 
of tlie new membrane which is formed, by the degeneration wliich takes place 
in the small vessels, as well as by the involvement of the vascular walls in the 
tubercular changes. 

It is stated that haemorrhagic tubercular pleurisy is rich in fibrin, and 
comparatively poor in red cells, as compared with that in malignant disease ; hut 
this probably means only that there is often a freer luernorriiage with cancer 
than with tubercle. 

ii. Cancerous.— The effusion associated with malignant disease is by no means 
hffimorrhagic in alf cases; probably in less than lialf. When present, the blood 
is in larger amount, and the effusion is darker in (jolour. 1 have removed, 
from a gentleman dying of cancer, fluid which, though clear, was as dark as 
port wiiie. 

In these cases the effusion generally re-forms rapidly, and continues to be 
hsemorrhagict 

The dia^^jnosis is, as a rule, eas}^ on account of the cachexia, and the occur- 
rence of tumours elsewhere. Where the primary disease is in the mediastinum 
or lung, or in the pleura itself, the diagnosis may be much more difficult, and 
the ha 3 morrhagic nature of the effusion may then be an important fact. 

iii. Simple, — Theoretical!^, a simple inflammation, if of sufficient intensity, 
may cause hemorrhagic effusion in the pleura, as in other places, but, as a 
matter of fact, it is rare. 
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In some of the instances in which it was apparently siijaple, the course of the 
case ultimately proved it to have been of tubercular nature. 

iv. Miscellaneous, — All the other causes of hfiemorrhagic effusion are very rare. 

It has been found associated with general hoemorrhagic conditions; for 
instance, it might occur in the course of malignant (that is to say, hajinorrhagic) 
specific fevers, but it must be very rare. Trousseau describes it, and Wilson 
Fox gives a reference to some cases recorded by Bluinenthal. Fagge removed a 
pint of dark brown fluid from a patient who had pleurisy as a secpiel of scarlet 
fever, the patient making a good recovery. Many authorities do not even 
refer to it. ' 

Of htemorrhagic effusion in the course of purpura and haemophilia, little is 
known, but in the course of severe scurvy several instances are recorded, though 
in these cases there is rather an actual hsemorrhage into the pleura than a 
haemorrhagic effusion. 

Bright^s disease is given as an occasional cause, and a good instance of this 
is recorded by Poulin^ in connection with granular kidney, and Lebert also 
refers to the subject. I do not know any instance of it in connection with any 
other form than that of chronic interstitial nephritis (gr.anul.ar kidney). Its 
occurrence is generally referred to the degeneration or disease of the vessels, 
hnd if this be so, it might also occur in cases of general atheroma ; a case 
attributed to this cause is reported by Dugnet.*-^ 

In cirrhosis of the liver, it has been recorded, but there is reason to believe 
that in many of these instances the cause was really tubercle. 

Where an effusion occurs in connection with infarcts, it is likely to be blood- 
stained ; but, as a matter of fact, infarcts, though they frequently lead to dry 
pleurisy, rarely cause effusion. 

Hcematoma of the Pleura , — This condition is described by Netter,^ and 
a case is recorded by Moutard- Martin, but I ' have never seen an instance 
of it, and do not know of any specimen of the kind in our museums. It 
has been compared to pachymeningitis htcmorrh.agica. If the condition 
exist, it must be one of extreme rarity. 

70. HEMOTHORAX. 

Haemothorax, haemorrhage into the pleural cavity, must be distinguished from 
the condition in which the effusion is not blood, but merely blood-stained. 

With but few exceptions the haemorrhage is due to the lesion of some large 
vessel within the thorax. 

The cases fall into two-groups, according as they are traumo tic or not. 

1. Traumatic . — In these cases the vessel is >vounded as the result of a fall, 
crush, bruise, or penetrating wound. * 

With a penetrating wound, as, for instance, a stab or bullet wound, any large 
vessel, or even the heart itself, may be injured ; then the hcemorrhage is profuse 
and the result probably fatal in a very short space of time. If a sjmaller vessel 
be opened, for instance the intercostal or internal mammary, the haemorrhage, 
though free, will not be so profuse, nor the symptoms so severe. 

The lung is often wounded, but unless one of the large branches of the 
pulmonary vessels be also injured, the wound rarely leads to haemorrhage into the 
pleura. When the lung is injured, as for instance b^ a stab, the blood effused into 

‘ 1 Bull. d. I, Sor. Clin., 1879, p. 81. * Gaz. des H&pit., 1885, Aug. 4. 

^ Charcot, M^d., 1021. ^ U Union vnMic., 1884, No. 50. 
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thc»vesicular structure T)f the lung clots at once and forms a solid mass, so that the 
opening into the pleura is sealed ; and although free haniiorrhage may take place 
from the bronchial tubes, bleeding into the pleura rarely occurs to any extent. 

A fall, a crush, or a blow may rupture a large vessel, and that too without 
much external mischief, and sometimes without any t>bvious damage at all. 

Thus I have seen the aorta completely divided, all except an eighth of an inch of its coat, 
without any external bruise upon the body, in a man wlio had had a heavy fall ; Ineinorrhago 
then extended into the sheath of the vessel, and ran along the mediastinum and round the ribs 
beliind the pleura, though it did not actually perforate tlui pleura. The man lived for some 
hours. 

With fractured rib, hiemorrhage into the pleura is rarely copious, unless 
several ribs be broken. In most cases, though the lung may be seriously 
damaged and free hgamoptysis occur, and even though air escape from the lung 
and produce widespread subcutaneous emphysema, still little, if any, blood enters 
the pleura, nor, it may be added, does pnciimotliorax result. 

Those traumatic cases need not be referred to in further detail here, for they 
are f ully treated of in works on surgery. 

2. Non-trfmmatic canes , — In the non-traumatic cases the rupture of the 
vessel is caused by some previous iiitra-tlioracic lesion, e,g,y the rupture of an 
aneurysm, the erosion of a vessel by a new-growtb or abscess, the bursting of a 
varicose vein on the thoracic walls ; in some rare cases it is the result of some 
general hiPinorrliagic condition. 

Aneurysms of any part of the thoracic aorta, or even of the large branches of 
it >\itliin the thorax, may rupture into the })leura, but, as a matter of fact, 
it is cliiefly with aneurysm of the first part of the arch of the aorta that rupture 
into the pleura occurs, and that, of course, on the right side. Aneurysms of the 
middle j)art of the arch usually rupture into the trachea ; those of the descending 
part of the arch, and rest of the thoracic aorta, into the left lung or bronchus. 

Cancer also may open a vessel, but generally a communication is also formed 
with the OBSophagiis, trachea or bronchi, rather than with the pleura ; and the 
same is true of abscesses or suppurating glands. 

There are also rare cases recorded in which an abscess in connection with a 
carious rib has opened the intercostal artery and caused free haunorrhage. 

With a mediastinal tumour, which compresses the larger veins, a collateral 
circulation may be formed, and under these circumstances the internal veins of 
the thorax — for instance, the internal mammary, tlie intercostal, or azygos veins 
— may become greatly dilated or even varicose, and one of these varicosities may 
rupture. 

Diseases of th« lung very rarely lead to haemorrhage into the pleura. 

A curious case is recorded by Perry, in which, in extensive gangrene of the lung, large 
vessel was opened and several pints of blood were found in the pleura. I have seen a sirnilur 
thing •ccur in chronic phthisis from an aneurysm in a chronic cavity. This cavity had 
communicated already with the pleura and led to pyo-piicumothorax, for which the side had been 
opened. Ver^tfree haemorrhage occurretl on two or three occasions, and in the last caused the 
patient’s de«tM. 

A very interesting, but also the rarest, group of cases is that in which 
hsemorrhage into the pleura occurs without gross lesions of large vessels, but by 
oozing, as it were, from ntimerous small ones in hflBmorrhagic states. Thus 
it might be met with in the course of the hsemorrhagic specific fevers, scurvy, 
haemophilia, and possibly purpura, as well as in various profound anaemias, of 
which leucocythaeniia may be taken as the type. 
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Ill hsemorrhagic fevers, effusions occur, and they are sdmetimes blood-staiwed ; 
but altliough hauiiorrhage may take place from almost any free surface in the 
body, actual hemorrhage into the pleura is, I believe, almost unknown. 

The same is true, I believe, also of purpiim, haemophilia, and other forms of 
grave anaemia. 

The best instance of this kind of haemorrhage is met with in scurvy, in which 
very large effusions of Idood may occur into the pleura, as into the pericardium, 
^ and, strange to say, in not a few instances recovery has taken place. 

The sig^ns of hsemothorax fall into two groups : 

1. Those of severe haemori hage. 

2. Those of a rapidly-forming effusion. • 

The signs of severe hseniorrhage are syncope and [)allor, with an almost 
imperceptible pulse. If the haemorrhage be very profuse, the patient will not 
rally, but will die in a few minutes. 

This is probably to be attributed to the shock as much as to the hamior- 
rhage ; and sudden death may occur from shock even when the luemoti’hage 
is not very severe. 

As soon as the patient rallies, the symptoms of embarrassment of the rcsj)ira- 
tion are added, viz., dysi)n(i3a and cyanosis. 

If life be prolonged, so that the patient rallies and the bleeding stops, the 
symptoms may subside and become simply those of a large and rapidly-formed 
etfusion. 

In many cases the access is very much like that of pneumothorax, the patient 
being seized with pain in the side and severe dyspiana. 

The severity of the symptoms depends upon the amount of blood effused and 
the rate of its effusion. 

The Result of the Haemorrhage.— The blood, shortly after effusion, 
coagulates and separates into serum and clot, the latter gravitating to the lowest 
parts of the cavity. The serum is readily absorbed, and so in some cases is the 
whole effusion. This has been experimentally shown in animals, and has been 
also observed in man, so that in the course of a few days a largo hicniothorax 
may completely disappear. More commonly, however, although the serous part 
may be absorbed quickly, the clot takes a much longer time to disappear within 
the pleura, just as it does in the subcutaneous tissue or elsewhere in the body. 

ftxcept coagulation, and gradual disintegration in the process of absorj)tion, 
the blood undergoes no clianges of itself, nor does it excite infiammation, unless 
it be infected. But as blood offers a very suitable soil for the growth of patho- 
genic organisms, it is verj’^ likely to become infected with p;)^ogenic bacteria; 
then acute inflammation will follow, and the symptoms of empyema develoj). 
Of course infection is very likely to occilr where there has been a penetrating 
wound, or where there is some disease, within the thorax, of a part cornniuni- 
catiiig with the external air, as, for example, of the oesophagus, trachea, or 
bronchi. In the same way, great care is necessary if hami(?thorax Ije tapped- to 
see that the needle and instruments used are perfectly aseptic. *• « 

The diag^nosis is easily made ; for. even if there be no injury, there is usually 
the history of some disease, like aneurysm or iiew-growth, to suggest the cause ; 

f ile the sudden onset of the condition is unlike anything except pneumothorax, 
m which affection ha?mothorax can be easily diagnosed by the physical signs. 
In traumatic cases there is one condition which may present difficulty, 
viz., rupture of the dia])hrn*gm. In this ease the injury will produce profound 
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Bho«k, and in the ndxt place the passage of the organs of the abdomen 
into the thorax may cause great dyspnoea and puzzling physical signs, which, 
however, are more likely to suggest pneumothorax than luciuothorax. 

Thus I saw a case in which it was thought tho patient had pneumothorax, because of 
the groat displacement of organs and the amount of dyspneea. Tiie symptoms had come 
on after the patient had been run over; the physical signs* were puzzling, for tliougli the 
chest was resonant in parts, there were areas of dulness which did not at all correspond with a 
pneumothorax, nor did they agree either with an etliision of blood. It was impossible to do 
anything to give relief to tho patient. After death it was found that the diaphragm on the left 
side had been cxteiisif'ely ruptured, and that the spleen, stomach, and parts of the intestines had 
passed into tho pleural cavit}*. 

The prog’nosis depends to a great extent upon the cause ; but the 
presence of blood in tho pleura does not se necessitate a grave issue. If 
the haemorrhage cease, the blood may be readily and completely absorbed. If 
inflammation occur, suppuration will probably take place ; the case then be 
converted into one of empyema, and the prognosis will be much the same as in 
that affection. 

Treatment. — The treatment will necessarily be largely modified by the 
cause. Surgical procedures are impracticable, for in most cases the bleed- 
ing vessel could not bo found, or, if found, could not be ligatured. If the 
case be not immediately fatal the luemoi*rhai!C will soon cease. ; and in the stopping 
of tho haeinoiThagc, the pressure of the blood already effused into the pleura 
plays an im[)ortant part, so that it is well not to be in too great a hurry to 
remove the blood from the pleura, if it be possible to wait. 

In such a case, while waiting, the patient shoulil be kept absolutely at rest 
in bed, in such a position as is most comfortable to him. To relievo the excite- 
ment and distress, some opium should he given by tlie mouth, or an injc(;ti<jn of 
morphia sub cufem, while the pulse should be watched and collapse warded 
off by the administration of a small quantity of stimulants from time to time. 

Ice-bags have been recommended to be applied to tho eliest, but they arc 
quite useless ; nor, under ordinary circumstances, is the administration of ergot 
or ergotine of the slightest advantage. If the pressure symptoms bo urgent, 
and something must be done to give relief, the fluid may be removed by para- 
centesis, and for this the aspirator will probably bo necessary ; but no mori^ 
suction should be used than is just enough to make the fluid flow, nor should 
more be taken away than is sufficient to give some relief. Above all things, it 
is necessary to see that the needle and tubes are absolutely clean, so as to avoid 
all possibility of infection. If by this means relief can be given to the urgent 
symptoms, in a short time tho hsemorrhage will cease, and is not tlien likely to recur. 

The further tneatmeiit of hamiothorax will depend upon whether inflamma- 
tion follows the hgemorrhage or not. 

In the cases in which inflammation follows, it will be almost certainly of a 
suppurative character, and tho case will become converted into an empyema, 
which Vill have to be treated on general lines. So far as tho effusion alone 
is c^incemed^ the result will be much the same as in empyema, and many of 
these caseftiiecover. 

If the blood have not been infected, and no inflammation occur, the question 
will then arise whether the blood should be left alone to })e absorbed, or whether 
its removal could be accelerated by any operative interference. 

Considering that in many cases blood is very readily absorbed from a healthy 
pleura, it is as well to wait for a time and see what is going to happen. In 
the cases in which absorption is slow, paracentesis may be performed, and the- 
removal of the fluid thus accelerated. 
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The only other course to pursue is to open the side, >^ash out the blood cdots, 
and deal with it in the usual way afterwards. 

Most of the cases treated in this way are those which follow accidents. It 
will then be necessary to consider how far the extensive injury and bruising to 
the thoracic walls vrould militate against an effectual operation. However, even 
in very severe cases, successful results have been attained b}' modern surgery. 

3Iy collea^fiie, Mr. Howard Marsh, had a very serious case, in which several ribs were 
fractured and tlie pleura filled with blood ; the side was freely incised, the blood clot removed and 
the .side emptied. Extensive as the operation was, the result was in eveiy way successful, and 
recovery was very rapid. 


71. CHYLOTHORAX. 

Tn cliylothorax the fluid has a milky appearance and contains much fatty 
matter. It is alkaline in reaction, has a specific gravity of about 1015 to 1018, 
and is of a pale yellowish colour. The milky appearance is due to the 
suspension in the fluid of numerous fat-globules, and occasionally of fatty 
crystals (cholesteriii). On standing, it frccpiently coagulates spontaneously, 
and upon the surface there forms a layer of varying thickness like thin cream. 
The actual percentage of fat which the fluid cont(iins varies much. In some cases 
the fluid is actually chyle, and contains the same percentage of fatty matter. 
In others the fluid has more the character of a milky scrum, and the percentage 
of fat is less. 

There are two conditions which require to be distinguished, though very 
often they are described by the same term. 

In the one the fluid is simply chyle, and the effusion is due to the 
leaking of chyle into the pleural cavity, owing ’ to the rupture of the thoracic 
or one of the larger lymphatic ducts ; this has been called “ Hydrops Pleurm 
GhylosusJ* 

In the other the fluid is rather a milky serum, in which the fat is 
apparently due to the fatty degeneration of cells. This is called Hydrops 
Pleurss Adiposus (Quincke).^ 

X. Hydrops Chylosus. — This is a rare condition. Bargefuhr,*-^ writing in 
1895, could only find 11 cases of true chylothorax recorded. 

In these cases there is a direct communication of the thoracic duct, or one 
of the larger lymphatic ducts, with the pleural cavity, so that the fluid present 
is actually chyle, as is shown by its composition. The following is an analysis 
of such a fluid made by Yvon.® 


Ill 1000 parts. 


Water, 

• ■ • 

913 

Salts, ...... 

• • 

71 

Organic Matter — 


f' 

Coagulated albumen, 

. 68*0 ] 

• « 

1 

Cholesteriii, . . . . 

Fatty substances, 

: 

76*7 

Nitrogenous substances, . 

. 1-5 1 

1 

Loss, 

f 

2-5 


• D. ArcJt.f. kl. Mcd.^ xvi. 

® Soc, mid. des UCpit.t 1887. 


Virch. Areh.f 1895, vol. liv. p. 410. 
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tin the majority t)f ca^os the rupture is duo to injury, but in a few to 
disease. 

The following case, the result of injury, is recorded by Thaden.:^ 

A man, aged 31, was run over and had many fractured ribs. Pneumothorax was projluccd, 
and fluid developed on the right side. 

On the first paracentesis, a short time after the accident, about 85 ounces of almost pure 
blood were removed. On the second paracentesis, a few days later, nearly 7 pints of clear, 
blood-stained fluid were removed, coubiiiiiiig nnmerous small fatly bodies floating in it. 
On the third paracentesis, a little later, when 115 ounces Were removed, the fluid was nearly 
clear. • 

The patient died, and on poat-viortcm examination a large effusion was found, filling the 
whole pleura. From the top of this to about the level of the third costal cai tilage, a mass was 
found floating in the fluid as large as the flst, and resembling cream or clotted milk. This, 
when removed, floated in the water. Tlie thoiiicic duct couhl not be found. Analysis of the 
fluid showed that it contained 3*71 in the 1000 parts of fat, and 0*43 of grape sugar. 

In many cases the injury is not so grnve as tliis, and it seems probaVde that 
the thoracic duct may be ruptured without much external sign of serious 
damage at all. • 

Erosion of the thoracic or large lymphatic ducts may be brought alx)ut by 
disease. Neucnkirchen - records a remarkable case, probably of this nature. 

A w’oman of 47 had removed from her chest, in the year 1884, 35 ounces of milky fluid. 
In the year 1889 she came under observation again, when 70 ounces of yellowish milky fluid 
were again removed. It contained numerous fatty granules, but no fatty cells, was alkaline, 
had a specific gravity of 1016, on standing coagulated spontaneously, and formed a creamy 
layer. It contained 3 per 1000 of a butter-liko fat. 

Two other panicenteses, yielding smaller amounts of fluid of the same character, were 
performed in the course of the next two months. She then left the hospital, and though the 
chest contained fluid, was not tayjped agjiin for nearly four months, and then 50 ounces of 
■ similar llnld were taken away. Twice during the ensuing year she was taj)pod, with similar 
results. Then it was tln>iight desirable to repeat paractmtesis no more, as no improvement 
seemed to have beeu produced. The subsequent history of the case is not reconled ; but at any 
rate this patient must have had chylous fluid in the thorax for a period of about six yours at 
least, and seemed t^) suffer no discomfort or damage to health, oxciqit that whim the fluid 
reaclied larger dimensions than usual it caused some shortness of breath, and required 
paracentesis. 

In some of these cases the thoracic duct is not itself in fault, but the rupture 
is probably in one of the large lymphatics, elsewhere in the thorax. 

Thus in a case of Sidney Martin’s,® in which there was chylous ascites as well as cliylothorax, 
tlie thoracic duct was not ru])tured, but the left jugular and suh-clavian veins were completely 
obliterated, and a clot extended for some little way down the thoracic duct. The fluid, it was 
believed, must have gained access to the pleura from some of the radicles of the thoracic duct, 
though the communication could not be discovered. A similar case is recorrled by Turney,* in a 
case of cancer, in wJich the thoracic duct was greatly dilated, but not ruptured, and was plugged 
at the entrance into the vein. 

It is probable that tubercle or cancer of the parts near the duct may cause 
its erosion, and certainly chylo thorax is often found associated with these 
diseases, but I do not know of any instance in which the erosion of the thoracic 
ddet has Jb Jen actually demonstrated. 

A unique case is recorded by Erb,® associated with lymphangiectasis of the leg, in wliich all 
the lym[»hatics were found dilated along the abdomen to the receptaculum cliyli, and upwaids 
to the thoracic duct, the lymphatics of tlie mediastinum and root of the lung being greatly 
dilated as well as those of the pleura, some of which oiiened directly into the pleura. 

1 Arch.f, kl, Med.^ xix. ® Petersburg JVockensch,, 1890, No. 51. 

* Path, Soe, Trans, ^ xlii. 93. * Patk, Soc. Trans. 

® Quot^ by Bargefuhr, loc, cit. 
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2. Hydrops Adiposus. — In these cases the fluid cbntains less fat, aisd is 
really a serous fluid mixed with a certain amount of fat. The fat is found 
in the form of a granular detritus, forming a sort of emulsion in the fluid, 
and there are besides a number of cells in a condition of advanced fatty 
degeneration. 

Some of these cases have been associated with cancer. 

Tims ill boffuhold’s^ case, a man of the age of 43, a yellowish fluid was removed from 
•the jileura, which formed on standing a layer of fat a millimetre thick. On dying, this patient 
was found to have cancer of the stomach, with secondary cancer of the pleura. The thoracic 
duct was intact, and the fat in the fluid was attributed to tlic degenemtion of the cancer cells, 
iiunihers of which were found in advanced fatty degeneration in the fluid. 

In other cases there is no new-growth to explain the condition, and the cells 
are assumed to be derived from the pleura itself. 

Thus Dohovc- records a case in which 28 ounces of fatty fluid were removed, containing fat 
drops, fatty detritus, and some cholosterin crystals. On the post-mortem f^xainination the 
pleura contained 80 ounces of the same fluid; the surface of the pleura was covered with 
exuberant fatty granulations, and the fluid contained a iiiimher of these cells in a condition of 
extreme fatty degeneration. The case was desiiibed as one of fatty plcnritis. 

Cases of this kind may be compared with those which have been already 
described, in which, in the later stages of a long-standing inflammatory effusion, 
the fluid is found to contain cholesterin. 

Treatment. — No special treatment is required. They have to be dealt with 
on the lines of ordinary pleuritic effusion. 

The result depends greatly uf)on the cause ; but where cancer and tubercle are 
absent, and where we have not to deal with results of severe injury, the case 
may run a favourable course. Thus it may happen that one or two paracenteses 
may lead to cure \ on the other hand, repeated paracenteses sometimes seem to 
have no effect at all, the fluid returning as soon as it is removed, and, as in one 
of the cases referred to, the effusion may exist for several years, and retain all 
the time its peculiar character. 


72. PNEUMOTHORAX. 

Pneumothorax is a general term used to describe the condition in which the 
pleural cavity contains air. If fluid be present also, the prefix “hydro,’* or 
“pyo,” is added, according as the fluid is serous or purulent respectively, the 
disease being then called hydro- or pyo-pneumothorax. 

The cases in which there is a free communication through the chest walls 
between the external air and the pleura — the result of operation, as in the opening 
of an empyema, of accidental injury^ or of the rupture of an abscess in the chest 
walls- -are not, as a rule, included under the term pneumothorax, which by common 
consent is reserved for those cases in which the source of the air is not so oli7ious. 

History.— The name “ pneumothorax ” was invented by Itard in 1803, though the condition 
was known to many earlier writers. By one and all, the existence of fluid w^ regarded as 
essential, and tlie presence of the gas attributed to exhalation from the fluid. It 7s*to Laennec 
that we owe the lirst accurate study of the condition, and there is not much to add to his 
oiiginal description of it. Subsequent writers have concerned themselves chiefly with explana- 
tions of the various ])hysical signs observed. Of recent years clinical observation has shown 
that the disease is not so rare as was once tliousht, and that it may develop wiihout the striking 
symptoms with which it was formerly supposed to be necessaril5r associated. 

< Iteference may be made to a monograph with an elaborate historical and bibliographical 
review by Emerson, Johns llupkins Hosp, Eep,^ vol, xi. pp. 1-9. 

^ Bcr, klin, Woch,t 1878, No. 24. ^ Oaz. des Htp,, 1881, No. 49. 
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ETIOLOGY. — Tfic theory tliat the air in the pleura is derived by 
exlialation from the fluid in the chest Iuls long been recognised as inaccurate. It 
can indeed explain only one class of case, probably the rarest of all, viz., that in 
which gangrenous decomposition occurs in a purulent fluid. 

When air is found in the })lcura, it must, therefore, have gained access to it 
from some air*coutaining organ within the body. 

These organs are, of course, chiefly the lungs and air-tubes ; but under certain 
conditions the air may be derived from the msophagus, or even from the stomach • 
or intestines. • 

Tlie lungs themselves may be ruptured, either as thy result of an injury or. 
of disease ; in the former case, a stab, broken rib, or crush may be the obvious 
explanation; in tlie latter, the rupture of a cavity lying near the surface of the 
lung is the commonest cause. Besides these, it is jiossible for the pleura to be 
ruptured by violent expiratory efforts ; for instjinci*, after violent coughing as in 
children with whooping-cough, or after tracheotomy. 

Phthisis . — 111 the overwhelming majority of cases, pmuiiuothorax is the 
result of the rupture of a tubercular cavity lying close beneath the pleura. 

Sau.ssiur’s statistics, so oftni quoted, attributed piiouinothorax to phthisis in Oli ]»er cent, of 
all cases. But of Saiissier’s’ 1:J1 eases, no less than 29 were referred t<» <?iupyeina ; and as 
]>iieumothorax aft<T empyema is so uiK^ommon, exeej)l, after iiic;isiou of th(^ side?, we may 
fairly deduct ]irob}ibly tlie. w'hole of these cases from his numbers, whieli would thi:ii yield a 
jiercontage of 81. Behier’s figures {50 out of 58), and also Biach’s (715 out of 918), yield a 
}iercentage of 80. 

Wc shall, J think, lie near the truth if we accept 90 as the percentage of 
cases of ftiieumothorax which may be fairly referred to })htliisis. This is the 
percentage my own statistics yield, and it is in accrord with those of Walsli.*-^ 

If, from the reintiming 10 jjcr cent., wc deduct, on the one hand, all the csises 
in which the pneumothorax is the result of gangrene, or acute iiifltimmtitory 
destruction of the lung not tubercular in nature ; and, on the other hand, those 
in which it is the consequence of injury to the lung or air-tubes, the reltitive 
rarity of the other assigned causes becomes evident, 2 or 3 per cent, must 
include them all ; while pneumothorax resulting from violent i-espiratory efl'orls, 
e,g., after tracheotomy, or in the course of whooping-cough, though somewhat 
more frequent, is still very rare. 

The fallowing figures show the relative frequciiey of these causes infrr se : of Saiissitjr’s 
102 cases {i.c., 151 eases - 29 cases of <‘mpyenia) the cau.se was jihthisis in 81 ; ef the r(;mainder, 
gangrene in 7, emphysema in 5, iiifuret in 3, hydatid, abscess, cancer, Inemothoiax, in 1 (jueh ; 
lung-hepatic fistula in 2. 

For practical juirposes it is with pneumothorax as it occurs in phthisis that 
we have especially to deal, and it is upon this that the general account given of 
the disease will be based ; but before passing on to this it will be well to consider 
the otljjQr causes of pneumothorax, for they are of theoretical importance as well 
as of practical interest. 

— Where air gains access to the pleura, cither by an empyema 
bursting externally or after incision, the cases arc not usually regarded as 
instances of pneumothorax, and they hiave been already considered under 
“empyema”; when an empyema bursts through the lung, a communication is 
made by which air may pt|ps into the pleura, but, as a matter of fact, this 
occurs by no means as frequently as might be expected. 


’ Cf. Wilsou Fox, note, p. 1104. 


West, Lancfitf May 3, 1884, 
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The reasons of tliis have been already considered. They are (f) the defective movenMJnt of 
the side ; (2) the po.yition of the perforation, which is usually in the lower part of the lung ; (t3) 
the greater readiness with which the air enters the upper part of the lung rather than the lower ; 
and (4) the presence of what may be described as a fluid-valve, for the ])us enters some 
little distance into the air-tubes, and would have to be forced back before the air could enter the 
pleura. Sati.sfactory statistics are not easy to obtain. 

Tlic frequency, as stated by Biach, is = }»er cent. 

Saussier’s percentage is higher than this, nearly 20 per cent., but this is out of all proportion 
to the experience of tlie present day. 

Destructive Diseases of the Lung: other than Phthisis. — Of thes^ gangrene is the chief, 
and abscess the next. Embolism, infarct, crou|)ous-pneumonia, or bvonclfo-inicumonia, can only 
produce pneumothorax if they are associated with suppuration, that is to say, abscess. Cancer 
or hydatid might, in the same way, lead to a communication between a broncluis and pleura. 

Gangrene. — This is vciy often dce])-seated and far away from the pleura, but if it sliould 
be near the surface, the ])leura will become involved and perforation take place ; the resulting 
inflammation will then be of a sejitic character, and the result invariably fatal. 

Abscess. — This, al.so, is usually deep-seated, and when near the surface it often does not 
spread with any great rapidity, so that the pleura becomes inflamed and adherent over it, and 
when the abscess liursts, it bursts into a localised portion of the jdeum, which is shut otf from 
the general cavity. In the same way it not rarely happens that the abscess d<ies not at first 
form a free communication, or any communication, with the hronclius, so that when the pleura is 
opened the pus may escape into the ]>lenra, hut no air with it. In any case in which an abscess 
foj'ms, it is mneli more likely to di.scharge itself through the air- tubes than to oi»(‘n into the 
jdeura. 

Pneumonia. — Croupous-pneumonia is not of itself a destructive inflammation of the lung, 
and, therefore, cannot lead to pneumfithorax. In the cases in which abscess and gangrene occur, 
perforation of the pleura may happen ; hut these are extremely rare, and in tlie majority the 
patients die before any change in the jileura is ellectcd. I have seen one case mysidf in which 
thc3 pleura had become involved in the gangrenous process, and was riddled with perforatipus. 
Under these circumstances the resulting intlammatioii of the pleura is septic, and the patients 
invariably die. 

Broncho-pneumonia. — In the same way this very rarely loads to destructive inflammation, 
and when it does, the broncho-pneumonia is probably itself caused by septic organisms. A case 
of this kind has been described by Stetfen in the course of measles. 

Barthez and Rilliet say that hroncho-])iieumonia is the commonest cause of pneumothorax in 
children. For this there may be two po.ssihle explanations — one that whicli has been already 
given, viz., that the bronclio-pneumonia is of a septic and destructive character, and the other a 
diflereiit one, viz., that the hroncho-piicumoiiia and the rupture of the lung are themselves both 
independent results of some other affection, .as, for example, whooping-cough. 

Pneumothorax after typhoid fever is connected with small broncho- pneumonic patches, and 
these are probably of septic origin. 

Cancer. — This usually invades and destroys the lung, and thus shuts off any communication 
with the bronchial tubes, and, when it spreads to the fileura, infiltrates it in tne v.ame way. It 
follows, therefore, that it must be excessively rare for cancer in the lung to produce pneumo- 
thorax, for it must on the one hand lay the pleura open, and on the other communicate 
with a bronchus.^ 

Hydatid. — Hydatids, in the same way, rarely lead to pneumothorax, for though they may 
cliscsliarge themselves into the pleura on the one side, or into the air-tubes on the other, they 
but rarely discharge themselves in both directions at once, and even when they do, the com- 
munication is rarely of such a kind that air can pass back into the pleura. 

Instances, however, of this are given by Bchier,^ 

Common Emphysema. — To the rupture of an emphysema bljidder a 
consicierable number of those cases of pneumothorax are referred, which occur in 
patients who do not present any evidence of disease of the lung;^yet when we 
come to investigate these cases, it appears that the conclusion is rafiher a matter 
of inference than of evidence. 

Experiment shows that though it is easy enough to rupture an emphysema 
bladder in a lung removed from the body, it is by no means so easy when the 
lungs are tn stlu, because of the support which the ^ung obtains from the chest 
^all and the parts about it. 


Cy. Wiiitrich, KircA. Hamdb, 


* Confireiices. 
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Post mortem evidence also shows that even in lungs which have been supposed 
to b5 healthy, tubercular lesions, sometimes chronic and sometimes of recent 
date, may be found, to which the pneumothorax is due, and which no physical 
examination could have diagnosed during life. On the other hand, pneumothonix 
occurring as a complication in the course of a case of ordinary em 2 )hysema is 
almost unknown. 

lhach ^ states that out of 2710 cases it occurred only once. 

Zahi) has recently gone iiihi this question, ana can only iiiid 4 cases recorded whicli 
seem to bear this intcrjireUition, and of these only 2 appear to be really conclusive, viz., 1 
recorded by Dittrich in»1854, and anotlicr by Kraentzel in 1877. 

We may thus conclude that oirlinary emph^^sema as the cause of pneumo- 
thorax may be practically disregarded, and that, when during life this seems to 
be a possible interpretation, it is more likely that the real cause is to be found 
in some other aflection of the lung. 

Violent Respiratory Efforts. — Of course, where the lung is diseased, 
violent respiratory efforts may determine the actual rujdure into the jdeura, aiul 
tlius cause pneumothorax, but it does not necessarily follow that they can do so 
if the lungs be sound. 

The question is thus raised whether it is possible to rupture a liealthy lung 
i>y force which respiration can bring to bear upon it. To this general 
question an affirmative answer must be given. The violent paroxysms of 
whooping-cough and the straining of parturition aflbrd clinical evidence that the 
lung may be ruptured by cxpinitory elforts. The condition, however, which is 
commonly produced is not that of pneumothorax, but that of subcutaneous 
emphysema. 

A careful experimental study of this subject was made by Dr, Cliampneys upon the limgs of 
infants. When tho lung is over-disteiided and gives way, the air liist makes its way liciieath 
the pulmonary pleura, stripping it easily off for some distance from tho surfa(;c of ilio lung. It 
then passes along tlie root of tho lung to the mediastinum, and following thencti tlio course of 
the cervical fascia, it readies tho subcutaneous tissue of tlie nock, wlieiico it may spnwl over tlie 
whole body. If tho jiloiira give way, tiio place of rupture is to he fouml usually near the root 
of the lung ; but, althovigli oneumotliorax docs now and then arise in this way, the usual 
result is that already deseviben, namely, emphysema of the mediastinal tissue and of the neck. 
Sometimes by artificial resjiiration, after traclieotoiny, tho air takes the reverse direetion, and 
tracking downwards liom the tracheotomy incision along the deep cm vieal tissue, reaches the 
nicdiastiiiiim, or even the subiileural tissue, and then the i>leura may be rujdured and pneiimo- 
tliorax proiiuccd. 

These experimental observatiinis are confirmed by clinical experieiiee. Dr. (Jhainpiieys ^ 
i*ecoi*ds 27 necropsies after tracheotomy. Mediastinal emphysema was found in .*f, and in 2 of 
these pneumothorax was present. The pneumothorax in one of them was double, and the 
cause of death. In 82 necropsies at the Children’s Hospital mediastinal einphyseina was found 
in 6, but pneumothorax in none. Wilks and Moxon nieiitioii 2 cases of pneumothorax after 
tracheotomy, and coiiRect it with mediastinal emphysema. Dr. Angel Mf)iiey, examining 28 
similar cases with especial reference to this jioint, found mediastinal emjihysema in no less than 
16, and pneumothorax in 2, but in Ix^tli of the latter the ])immiiothorax was associated with 
mediastinal emphysema. In most of these cases artificial respiration had been performed. 

It seemed desirable, considering the delicate texture of the infantile lung, to 
repcitt these ^observations upon the adult, and I did this with the result of 
confirming tho main the conclusions at whicli Dr. Charnpneys had previously 
arrived. I noticed also in my experiments the same important and curious fact 
to which Dr. Charnpneys had referred, viz., the difficulty of obtaining bursting 
pressure bv means of water, owing to the permeability of tho lung to water 

• 

1 Loc. cit. ® Virch, Arch,, 1891. Of. also Gaillard, Arch. g4n. de mM., 1880. 

* Med. Chir. Trans., vol. Ixv. ^ Of. Brodshawe Lect., Lanept, August 1887. 
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while it was still air-tight. The lung seemed almost lily3 a sponge, so that the 
water flowed from it with such readiness, when distended, that the pr&sure 
could not easily be maintained. 

The prcRsines at wliicli rupture took place varied much in different cases. In four cases it 
reached '2^ inches of mercury, in one 2, ojid in another 4 ; so tliat what Dr. Champiieys found 
in infants is true also in adults — that the normal resistance of the lung is widely ditferent in 
different pei-sons. My own observations were made upon the lungs after removal from the body, 
and tlic bursting jn-essures thus obtained are, no doubt, much below those which would be 
required when the lungs arc in situ. In the only case in which I was able to attempt tliis 
experiment upon the dead body, the air did not aiqjoar in the neck uii^l a pressure of nearly 
8 inches of mercury was registered, and pneumothorax was subsequently found on both sides. 
This experiment agrees with the sbitcment made by Hutchinson, that the cells of the lung can 
resist a pi’essure of from 3 >to 9 inches of mercury when expanded as in health. A pressure 
of 8 or 9 inches of mercury is far beyond anything that even an adult can produce by 
exj)iratory effort; and it is clear, tliei'efore, that.it can only be in cases where the normal 
resistance of the lung is greatly reduced that, in the absence of any disease of tln^ lung, 
pneumothorax can be i)roduccd. 

The lung is thci’cfore capable of resisting in most cases the highest pressure that the most 
violent expiratory efforts can bring to bear upon it, and the question may well arise whether, in 
those cases in which the lung lias given way, the absence of a local lesion can he without 
hesitation assumed. However this may he, it is clear that when rupture of the lung occurs, the 
result is usually sub-pleural, mediastinal, and cervical emphysema, and only veiy rarely 
pneumothorax. This conclusion clinical observation abundantly confirms. Although every 
text- book speaks of emphysema oanong the complications of whooping-cough, pneumothorax 
is, by most writers, not even mentioned. So far ns parturition is concerned, Dr. Matthews 
Duncan told me that, although emphysema is by no means uncommon, he had never yet seen a 
single case of pneumothorax produced during jiarturition, and this experience has been confirmed 
by that of other obstetricians. 

1 ajipond the actual notes made at the time of experiment : — 

1. Left lung; adult man about 50. Death from septiciEinia after osteomyelitis of femur. 
Low^er lobe a good deal collapsed, especially on posterior and lower jiart ; no consolidation, no 
old adhesions. Lung exjianded readily in all parts except Avlicrc there was collajise. The pressure 
was raised to 24 inches of mercury, and the lung then burst at the posterior and middle jiart 
of upper lobe about 2 inches from root of lung. Wlicii rupture oecurred the pleura was suddenly 
stripped off over a sjiace about the size of a five-shilling piece, and then it gave way, the hole 
measuring about an eighth of nn inch. 

The tube was next tied into the bronchus of the lower lobe. As the pressure rose some of 
the collapsed portions expanded, but not all. The lung finally rujiturcd suddenly on the 
jKisterior border, where tlie lung lies at the side of the spinal column. Kero the pleura was 
suddenly stripped off tlie lung for the wdiolc length of the lobe (C inches), and this gave w’ay 
w’ith a rent about half an incli long. On opening the raised part of tlie pleura the lung was 
found to be ruptured in several places : for the most part the holes were minui but in fine, 
wdiich corresponded with a small portion of collaxise, tho hole was nearly an eiglitli of an inch 
ill diameter. 

2. Left lung ; adult man about .50. Lung a good deal collapsed ; small fibrous nodules felt 
through the pleura, scattered throughout the lung ; an old fibroid cieatrix at the apex. The 
lung distended readily (even the collapsed portions) and resisted a pressure up to 4 inches of 
mercury. At this pressure it gave way at the posterior and middle portioifof the upper lobe ; the 
pleura stri]>ped oil' for a space about the size of a shilling, and then burst by a small aperture. 
The tube was fixed in the lower lobe, and thfe pressure was now raised to nearly 5 inches of 
mercury before any considerable rupture occurred. This took place at the posterior border, 
close to the root of the lung, but tho pleura did not strip off, as in the last case. Bdfore this 
])ressurc} was reached many small patches of interstitial emphysema developed all over the 
surfiicc of the lobe, but none of them buret. On section a fibrous nodule w^s found iw the 
apex, and small nodules (so-called “ iieri-bronchitis ”) were scattered through out dbofch lobes. 

3. Right lung of a boy. The cannula was tied in the bronchus and the lung inflated ; at 
a pressure of 2^ inches of mercury it buret. The air came out of minute apertures around the 
inferior bronchial vein and along the posterior and mediastinal boi'ders ; some air seemed to 
come from the vein itself. 

The inferior lobe buret first, but there was a large slit aqi'identally made in the upper lobe 
before 'the experiments began. Where the lung burst, except close to the root, tho pleura was 
first raised, it was not stripped off in large piece^, but in pieces varying in size from a large, 
pea'do'wnwai'ds. 
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' 4. Left lutig of male, aged about 55. Died after gastrostomy for stricture of ccso))hagus. 

Upp^r lobe particularly emphysematous, lower lobe not so much so ; otherwise liealthy. Air 
was forced into the lower lobe only, as tlie U]»pcr one had been cut. At a pressure of 2 indies of 
mercury the pleura was suddenly slightly raised in two or three places near the vein, and air 
came up also through the vessels. The holes were very minute in tlic lung-substance, and the 
pleura raised was aoout the size of a pea in each place. 

5. Left lung of male, aged 66, who died after cancer; emphysematous, but otherwise 
healthy. At a pressure of 2^ inches of mercury the pleura was suddenly raised up over an 
oval space, 2 indies in length and three-quarters of an inch in breadth, between the upper and 
lower lobes near the root of the lung. 

6. Left lung of male, aged about 50, who died suddenly from the bursting of an aneurysm 
of the aorta situated lyliero the thoracic passes into the abduiniiiul aorta. The aneurysm burst 
into the right pleura. Air was forced in, and at a jiressiirc of 2^ inches a part of the pleura 
inches long and 1 inch wide was suddenly raised from the lower lobe close to the root. At the 
same time air came up through both artery and vein. The hole in the lung itself could not be 
seen ; the hole in the pleura, which was raised, was a quarter of an inch in (liamoter. 

Injury. — Any injury which lays open the pleura, either through the chest 
walls or by laceration of the lung, with or without an external wound, may 
possibly lead to pneumothorax, but there are many exceptions, so that pneumo- 
thorax need not necessarily follow. 

As these exceptions are of great theoretical importance, I will refer to them 
here. 

Wounds of the chest walls fall into two groups, according as they are 
punctured or open. 

1. Punctured wounds such as result from a stab are often associated with 
subcutaneous emphysema, which may extend over a considerable portion of the 
chest and even spread widely over the body. They may be also associated with 
a certain amount of hmmoptysis. Yet pneumothorax, as the result of a stab, is 
by no means common. 

It is often assumed that when surgical emphysema results from a stab, 
pneumothorax must be a necessary antecedent. Yet this assumption is not based 
upon facts ; for the symptoms of pneumothorax are lacking, there is no displace- 
ment of organs, and post-mortem examination shows that pneumothorax is absent. 

To explain these diificultie.s, it is assumed cither that air lias been sucked in tlirougli the 
external wound into the subcutaneous tissue or -that the pleural cavity lias hceii obliterated by 
adhesions. In respect of the latter theory we have no right to assume the presence of adhesions 
in persons who have previously been perfectly healthy, and post-morttym examination often shows 
them to be completely absent. In respect of the former theory, although wounds in the axilla 
may, it is true, in consequence of the sucking in of air by movements of the arms or of tlie clicst- 
musclcs during respiration, lead to surgical emphysema in the immediate neighbourhood, yet 
anything of this kind in the lower part of the chest is practically unknown, and the theory rests 
upon pure supposition. 

The subject has, moreover, been submitted to experiment. Hiermer * stated many years ago 
that it was only some punctured wounds of the chest walls and lungs that caused pneumo- 
thorax. 

Wintrich ® showed by experiments that if the lung were injured by a sliarp, not too large or 
broad’ ^vointed instrument, no pneumothorax resulted, although surgical emphysema might 
follow. 

The same ^experiments were repeated with the same result by Fraser.'*’ 

We must conclude, therefore, that pneumothorax after punctured wounds of 
the thorax and lungs is the exception rather than the rule, as Biermer maintained 
many years ago. 

^ Ileilk.t lS'i9, ii. 111. * Loc. cit,, p. 337. 

^ Ptndraiing Wounds of Chesty London, 1859. 
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2. 0pm wounds oi the chest alsOj sometimes even of considerable size, ,ma} 
lay the pleura open, and yet pneumothorax may not fpllbw. It is true thaii in 
most cases piieunio thorax occurs, but in some it does not. Experimental 
investigation has not led to altogether concordant results, though the majority 
of investigators state that the lungs collapse, and pneumothoriix results 
immediately that the incision is made into the pleura. Other observers,^ 
however, state that incisions of some considerable extent may be made without 
pneumothorax necessarily following. 

Ill most of these cases the lung is, of course, injured as well, and there are some very remark- 
able instances in which, in spite of extensive injury both to the lung and to the cliest walls, 
no pneumothorax occiiiTed. A very stnkiug instance of this kind is recorded in St. Bar- 
tholomew’s Hospital Re})orts for 1876. 

A wood-turner, aged 83, stabbed liimself in the head, chest, and abdomen with a chisel. 
Tlio wounds of the head and the abdomen were not very severe, but that in the chest, situated 
on the left side, between the fifth and sixth ribs, w^as 3 inches long. Through it the lung 
could be easily seen, wounded and bleeding. The wound in the chest w’as closed with 
strapping and oil lint ; two days later there was subcutaneous emphysema, but this soon cleared 
up, and in four weeks the patient recovered completely without any further trouble. 

It is remarkable in gun-shot wounds in the chest that pneumothorax is not infrequently 
absent. In the liistory of the War of the Rebellion,- out of 11,. 049 cases of chest wounds, 
pnoumotliorax only gave trouble in about half a dozen cases. More frequently, instead of 
pneumothorax, hernia of the lung took place. 

The GX{)ei'ienco in the Boer war is the same. Bullets completely traversed the chest, wound- 
ing the lung both oii entrance and exit, yet without producing the gmve sym]>toms that might 
have been expected, provided the big vessels escai>6d injury ; and recovery was rapid and 
complete. 

A medical friend sent me the following decr-stalking experience. A stag was shot, but ran 
for two liours before it drop[)ed, though tlie bullet was found to have passed completely through 
the body from side to side, piercing both lungs. 

Even as far back as 1809, P. J. Roux proved by experiment that a penetrating wound is 
not necessarily followed by pneumothorax. The following quotation* is interesting in this 
connection : — 

“One may sec the lung moving freely in respiration in an animal from which a great jiart of 
the wall of the chest lias besen removed. I have often on dogs made, penetrating wounds on 
both sides of the chest larger than the opening of the glottis, and I know that an animal under 
these conditions lives a long time, and dies only of a sort of gradual asphyxia. 

Injury to the Lung: without external wound.— This is usually caused 
indirectly as the result of a fracture of the rib, but it may be produced 
directly by the original injury. 

1. Frcu'iured rib . — As with punctured wound, so with fractured rib, surgical 
emphysema is common and pneumothorax distinctly rare. In this case, how'- 
ever, there can be no doubt that the air must come from the lung itself. 

Statistics are hardly necessary to prove this fact, but Turner^ gives a series which may bo 
quoted here; — 

“Of 237 cases of fractured ribs, in 25 surgical emphysema developed. ^uid in 28 there was 
hajmoptysis ; in 4 only did pneumothorax occur, and these were all fatal.” 

Of course in many of these cases the wound intp the lung is quite small, but it need not be, 
and in one remarkable case the laceratiou of the lung was most extensive, and yet no pneumo- 
thorax occurred. 

Some years ago I made the post-mortem examination upon the body of a woman ynio had 
been run over by a w^agon. There was no external wound beyond bruising, several ribs were 
broken, and a considerable amount of subcutaneous emphysema developed. 'Ihe lungs •had 
evidentl}^ been severely injured, for the jiatient had expectorated a great deal of Wdbd. At the 
autopsy several ribs were fouml fractured, and the lung extensively torn over an irre^lar area 
about 2 inches in diameter ; but in spite of this, the Tung was everywhere in apposition with 
the chest walls, and there was a complete absence of pneumothorax. The pleural cavity was 
free from adhesions. 

* Wintrich, p. 337. Biermcr, Ztsch.f, ITeilk., iu lll. Part I., Surgical Vol., p. 623 

* Cf. Paget, Surgery of Chest, 1896. • Lancet, March 9, 1889. 
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2. Lace^'ation of the lung without a fractured rib, — Even in these cases 
pneiftnotliorax may be absent, and yet that the pleura is ruptured is shown by 
the occurrence of an effusion of blood into it, which has not been derived 
from the intercostal arteries. 

The cases in which pneumothorax occurs from this cause, witlioiit any signs of ext(M nal 
injury, arc always interesting. Traube^ has recorded one after a fall, and Paget refers to one 
or two other instances. 

The damage done internally by a fall or a crush, without any external injury being visible, is 
vniy remarkable. I have elsewhere quoted a case in wliicli, without any sign of bruising, llie 
aorta was completely jjivided except for about the eightli »>f an inch ; and there are two very 
remarkable cases ])ublishcd of pneumothorax producied by tlie cDinplete rupture of the l)roiiehus, 
so that the lung was really torn olf, as it wtire, from its root. In the tw«) cases rel’ernul to, it is 
interesting to see how long life was maintained. In the first case the h’ft lung was torn from 
its bronchus, and double ]>neumothorax resulted, yet the nuui lived for twenty-two hours, and 
in the other case there was pneumothorax on one sitie onl}", and the man livi'd for forty-one 
hours. The ]»robable explanation*^ of the duration of life in these cases is that the air passed 
freely in and out through the ruptured bronchus. 

Affections of Viscera other than the Respiratory Org^ans. — Where the air in the pleura 
is derived from some other source than the respiratory organs, the cases are rather curious than 
important. 

Thus the (Pso]»liagns may open into the pleura — in some cases as . the result of malignant 
disease ; in other cases as the result of suppuration in connection with foreign bodies ; and 
in some rare eases as the result of injury, or of rn])ture afUu* vomiting.'* 

Where the soui'ce of the air is some visciis b<*low the ab<lonien, it is usually after sufipuratiou 
lias occurred that the diajihrugm becomes involved in the ]>roee.ss and the ]>leura opened ; but 
even then, as a rule, the pleural cavity is shut olf by the ailhesions which form, so that when 
rupture takes place, it is into the lung rather than into the ])leura, and pneumothorax does not 
occur. 

Subphrcnic iiyo-pneuinothorax is really a snb-diapliragmatic air-containing abscess, and 
not luieuinotliorax at all ; but if, as soinotiiiies Jiappeiis in these (rases, nqiturc take [ilac’e 
through the diaphragm, then, of course, a true pneumothorax will result. 

Cases of this kiml are described in as.socjati()ii with iil(MU*ation in the stomach, duode,num, or 
intestines, whetlnT of a simple or malignant character. Tiny are also deseriln‘d in connection 
with certain hejiatic absci^sses, which have opened into the intestines on one side ami the pleura 
on th(! otlier. 

These cases require no further consideration. 

THE MECHANISM OF PNEUMOTHORAX.—Thc lueolmnism 
of a pneumothorax is thus deseribed : 

“The elastic pulmonary tissue is always, to a certain extent, on the slndeh ; 
it is always, so to speak, striving to pull asunder tlie puli nonary from the parii^tal 
pleura, but this it cannot do, because the air can liave no access to tiic [ileiiral 
cavities. When, however, tlie chest ceases to be air-tight, and air is introduced 
into the pleural chambers, the elasticity of the lung pulls the jmhuonary away 
from the parietal pleura, and the lungs colla])sc.” 

This quotation expresses concisely the physiological doctrine of the day. It 
is not, however, completely correct, for the chest may cease to be air-tight and 
yet air may not enter the pleural cavity. If, however, air does penetrate between 
the layers of the pleura, the lungs collapse, as they are stated t<j do, by virtue of 
their o^n elasticity. Experiment upon animals, as well as observation of disease 
and injury in man, has established the truth of this latter statement. Still there 
are not a fi^w^nstauccs in which, in spite of the pleura being opened, colla])se of 
the lung does not occur, and air docs not, therefore, enter the pleural chamber. 
In considering the whole question, these’ instances must not be disregarded. 
There are two great classes of such cases : the first, that in which the pleural 

Ges. BeUr,t 351, 900. * * Biermer, Schweizer, ZUeh. f. IJcilk., ii. 

* Two cases referred to in didiatc on Pneumothorax at the Medical Society of hoiidoii 
by Turner, Lwncct, January 16, 1897. 
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cavity has been laid open by an external wound ; the , second, that in which, 
without any external wound, a communication between the lung or some oilier 
air-containing viscus and the pleura has been made by an internal lesion. 

Instances of both groups of cases have already been given, and it is unnecessary 
to refer to them further. 

That the pleural cavity should be opened, and yet that pneumothorax should 
not occur, is a great difficulty, and various solutions have been suggested. 

It has been asserted that in such cases the jdeural cavity had cither been completely 
obliterated by jiievious disease, or that adhesions had rapidly formed round the wound, and 
thus s«;aled the pleural cavity. * 

Tiiese thetiries are a priori improhahle ; they Jiave no clinical facts to support them, and they 
are disproved by pof^t-morlrm (‘xamiiiation. 

In the ease of I'racturod ribs, in which surgical empliy.scma lias occurred without pneumothorax, 
it has been also suggestird that air does really enter the pleura, but that it is rapidly absorbed 
again, so that its abseiiee after death is uccoiiiited for. Wlien so careful a clinical observer 
as the late Dr. Hilton Fagge. endorses this view, the need of a recon suicration of the whole 
question is evident. These explanations are unsupported by clinical observation, and arc one 
and all disproved by post-mortnn examination. 

fact, therefore, that the pleural cavity m«ay be laid open, and yet that 
collapse of the lung with consequent pneumothorax may not occur, must be 
accepted, and an explanation for it sought. 

ITic normal elasticity of the lung was calculated by Donders to be cejui valent 
to 7 millimetres of mercury. Michael Foster rates it somewhat lower, viz,, 
at 5 millimetres. Hutchinson agreed with the liighcr estimate as the result of 
direct determination upon the lungs of two criminals immediately after death. 
If, for the present piir})ose, the higher estimate be accepted, it follows that when 
the lung docs not contract after the ydeura is opened, it must bo kept on the 
stretch by some force greater than 7 millimetres of mercury ; and there seems to 
be no place for such a force to exist unless it be in the pleura itself ; and if there, 
it is probably to be found in the cohesion between the two serous surfaces. 

A theory of this kind soemed to admit of easy investigation, and it was put to the test in the 
f(»llowing manner: — Two discs made of mahogany were taken. ^ They measured 2 inches 
{b centimetre.s) in dianuiter, were smooth oji the surface, and had a groove cut round the 
margin. Over these ])ieces of stomacli were tightly stretclied with the peritoneal surfaces 
outwards, care being taken to select pieces which would lie as smooth and even as possible. 
^'hesf; two discs so covered moved very freely over, one another ; but when they were pulled 
straight asunder considerable force was required to separate them. In order to estimate, this 
force, one of the discs was connected with the arm of a balance, and while I:.* e other was. lixed 
fast, weights were placed in the scale-jian until the two were pulled apart. I found in .some of 
my exiiei'iments that about 3*25 gi'animes were required. It was thought that the force which 
kept tliesc discs together might have been atmos])heric x>Tessure, and in order to eliminate this, 
two similar discs were taken, perforated in the centre by a liole a quarter of an inch in diameter. 

(/OiTcsj>onding with tlus hole in the lower disc, a cut half an inch long was made Completely 
through the membrane. The retraction of the membrane converted this^slit into an oval hole, 
and in this way, when tlie discs were jdaced in apx>osition, a free communication was provided 
between tlic air and the sj>ace between them. I found, however, that the same weight was still 
required — viz., 325 giammcs — to separate them. A similar slit was made next in the upper 
disc and membrane as well, but this, too, made but a few grammes’ difterence. The resiik of these 
observations is to ])rovo that there is some force, otlier than atmospheric pressure, by which 
these two smooth surfaces are lield together, and without using the teim in too ^clinical a oense, 
I may speak of it as cohesion. c o 

The next point to be determined was this — Was this cohesion greater or less than the 
elasticity of the lungs '{ 

Accepting, for the sake of the calculation, the higher estimate made, by Donders— viz., 
7 millimetres t»f mei-cuiy — it was found that a column of mercury of this height, with a circular 
base of 5 centimetres in diameter, weighed 185*6 grammes^ The weight required to separate 
the discs was 325 grammi^s, so that there was an excess of about 140 grammes in favour, of 


^ Bradshawe Lecture, Lancet^ Aug. 1887. 
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the Jorco which kept the diiscs together. If this weight be reckoned out in terms of mercuiy, 
it is equivalent to 12*5 millimetres, as opposed to 7 milliinotres, giving thus an excess of 5*5 
millimetres. 

Having thus roughly established the correctness of the theory, I endeavoured next so to 
modify the experiment as to imitate* somewhat more closel}^ the conditions which exist in nature. 
1 took a bell-jar, tJje mouth of wliieh was about 3 inches in diameter. ‘The bm was bored 
so as to provide, for tlu^ insertion of a [lerforated cork, into which a glass tube could be fitted, 
and communication niadcj in this way between the external air and tlie interior of the jar. Over 
tin* mouth two jiieces of shnnacli were strctche<l, with the peritoin*al surfaces in contact. By 
exliiLUsting tlie air tlie membranes were made to bulge inwards ; they remained, of course, in 
contact. A slit was now carefully cut thrtmgh the outer membrane, forming aii oval hole about 
half an inch long atid a quarter of an inch wide. This hole jirovided for the access of air 
between the inembrjines, jnst as in the case of the discs. When the air was in)^' exhausted the 
two m(*inbr:ines still nmiuincd in contact as at first, and it was only after considmable bulging that 
t!n*y sejtanited and air passed between them. A iiianoineter was now connected with the interior 
of tlie jar, so that the pressure could be m»*asured. By means of a special nifidilicjatioii of the 
mercuiy in:inoni(*ter the reading could he converted at once into its (‘(pii valent in inches of water. 

7*0 millimetres of mereiiiy, ..... .‘1*8 inches of water. 

12*5 ,, ‘ 5*8 ,, 

The jar was now exhausted uiilil the negative pressure indicated was 3*8 inches of water. 
At this ijressure, the equivalent of the clastic tension of the hiiig, the inemhi'anes remained in 
contact. The exhaustion W’as continued until a pressure of 8 *8 inches of water was reached, 
liiit still the .surfaces remained in contact. The pressure could even be slowly still furtlsor 
reduced to 10 or 12 inches of water before the surfaces si'jmrated and air '])a*.3sed be.tweeii them. 
When the pre3i:nre was relieved they again pas.sed into contact, oftim so cmnpleticly that the 
original exjicriinent could be rejicated. More often, howt^ver, unless tini memhranes had b(M*n 
very carefully stretch'^d, a few small bubbles of air remained, which had to be pressed out with 
the linger to make the contact jierfect. 

It is not to he w'ondered at that with the bell-jar experiment higher valu(*s were obtained for 
the force of cohesion than with the discs. It i.s chyir that ahhougli I had disc's of live centi* 
metres in diameter covered w’ith membrane, the aictual surface of cont.jct was sormdhing less than 
this, and the results obtained wove therefore below the real value. While this value was in all 
probability too low*, I accepted for tho purjHJse of comparison tho higlujst (estimate of tho elas- 
ticity of the lungs, so that on both accounts the dilference arrived at was less tliaii the real 
dilferonce. 

With tho bell-jar exi)erinient certain precautions are necessary. The tw'o pieces of mumbrutie 
must he such as v.ill stretch unifcrmly. This makes the parietal idenra itself not a very 
suitable membrane for experiment. It is nincli thinner in the parts (;orre.si)ondhjg with the 
ribs than it is in the parts coiTespondijig with the intercostal sj)aec*s. Tho thinner ])arts yield 
most on exhaustion of the jar, so that the surface is thrown into furrows, and tlie tension on 
bulging dillcrs in consequence in dilferent jiarts. This alfects greatly the result. Tho stomach 
is more suitable ; but even Avitli this care must ho tibkcii in the selection of the parts used, for 
w'heii stretched the large hlo<Kl vessels act a.s bands, and, if they be included, folds are also 
produced. 

The mtiinl)ranes also must he sj) stretched as to have as nearly as possible tho same ien.sion 
in each. If this be done the surface may remain in contact at much gniater negative pressures ; 
it may even be at 2 inches of mercury beforcj .separation is clfectcd. This result was so much 
ill excess of w'hat I anticipated that I sought for .some explanation of it. While the membranes 
w’ere on the stretch, therefore, at tin’s jiressnre I gently raised the {*dges of the slit with a blunt 
probe, .so as to admit a little air between the membranes here, and 1 found then that tho two 
layers separated at once, I repeated the expeninent at dill'erent pressures. As the pressure 
w'as reduced more and more, the ease w’ith which air passed between the layers when the edges 
w'ere raked became less and less, until, wlnm the pre.ssiire was below 12*5 millimotres of mercury 
— that IS, below the pressure at which the force of cohesion had been originally estimated — in 
sjiitc of the edges being freely sejiarated by the probe, the membranes did not separate, but 
directly the caillr layer, ivliieh had been liftccl up, w’as alhiwed to fall, it passed again into close 
contact witli*tl/fe other, and tho air which had been admitted was forced out. This experiment 
appeal’s to me to be conclusive. 

The figures above are actual numbers obtained in particular experiments. The numbei-s 
differ a good deal in different observations, their variations depending upon diffeiences in the 
stretching of the membranes, and in the conditions of their surfaces at the time of experiment. 
Without laying, therefore, any .spfeial stress upon the actual values obtained, thc.se observations 
establish, I consider, the existence of a force bctw*eeii the pleural surfaces much in excess of the 
elasticity of the lungs, and sufficient, therefore, to maintain the lungs in apposition with the 
walls of the thorax even when air has free access to the pleural cavity. 
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Pneumothorax can therefore be no longer regarded a» a condition to wj^ich 
there is an inherent tendency in the healthy body, but, on the contrary, as a 
condition brought about by the forcible separation of the pleural surfaces, and 
in this respect exactly analogous to the distension of the subcutaneous tissue 
which occurs in surgical emphysema; and considering the frequency of sub- 
cutaneous emphysema and the rarity of pneumothorax in simple fracture of the 
ribs, to which reference has been made, it would seem to follow as a corollary 
that the force required to distend the subcutaneous tissue must be less than 
that required to separate the layers of the pleura. Pneumothorax, therefore, so 
far from being, as it is commonly regarded, a passive process, and inspiratory in 
origin, is really expiratory in its initial stage, and requires an active force to 
jiroduce it; and surgical emphysenna, so far from implying, as Fagge asserts, 
the necessary antecedence of ]jneumothorax, may in reality be a protection 
against it, the air making its way in the direction of least resistance, beneath 
the skin rather than between the pleural surfaces. It is evident, further, that 
where the pleura is laid freely open, so that the air passes away without hindrance 
on expiration, the liability to pneumothorax will be still further reduced, for the 
expiratory pressure requisite to overcome the cohesion of the pleural surfaces 
will be absent. 

means of the discs T was able to inve.stigate some of tlio conditions which modify the 
force of tills cohesion. In the first place, the surfaces must be absolulely smooth, for any 
roughness prevents close contact. Thi.s is one of the reasons why stomach well stretidied ovei* 
the discs is more suitable than pleura, the mucous membrane forming a cushion into wliicb any 
little uiioveiiness will sink. I have frequently found that the same ])iecc8 of pleura which 
would not give good results wlieii spread directly on tlie discs, aiiswoi*ed admirably as soon as 
they were stretched with a piece of stomach beneath them. 

The surfaces in contact must be neither dry nor wet, but siiiqily moist, as are the normal 
surfaces of the pleura. If dry, they will not coliero at all ; if wet, the force of (cohesion is greatly 
reduced. The cohesion is, however, not between the meinbraiio and the surface of the lliiid, 
for a disc floated on water, blood, or scrum requires but little force to raise it out. What is 
essential a[ipeai’s to be an extremely fine film of fluid, a capillary film, if 1 may call it so, 
between tlio two surfaces. It may be that the cohesion varies with the nature of the lluid ; 
hut so far as I have gone at present, I do not find, with my rough methods of investigation, any 
perceptible difference between serum, blood, or water. The ready abolition of this cohesion by 
the presence of even a small excess of fluid is important, for there will be on this account less 
resistance to the entrance of fluid than of air into the pleura. This force of cohesion has a 
general bearing in physiology, for it will exist wherever serous surfaces are in close contact ; 
in the peritoneum, therefore, and in the pericardium as well as in the pleura. In the peri- 
toneum its tendency will be to keep the intestines partly distended, and in tius way it will 
diminish resistance to the passage of its contents along the tube. It will be perhaps in the 
joints that one of the most interesting illustrations of its usefulness will be found, for it is 
compatible with the freest movement })ossible of the surfaces upon each other. It may perhaps 
jirove to be one of the most important means by which the head of the femur is kejjt in the 
acetabulum, but it will come also into play even in the hinge-joints. Since the force appears 
to be directly jiroportional to the extent of surface of contact, it will continue to be the same 
so long as the extent of surface of contact dfies not vary, and in the hinge-joints, therefore, so 
long as this is the case, the same amount of force will be exerted whatever bo the position of 
the joint to keep the ends of the bones in place. The ettect of excess of lluid in diminishing or 
even abolishing this force is well illustrated by the looseness which develops in the jokits wdicn 
effusion takes place into them. 

But to return to the pleura, with which we are now more c^p^cially con- 
cerned. The existence of this force of cohesion is sufficient to explain satis- 
factorily many of the clinical difficulties which present themselves and which led 
me to institute these investigations. 

THE SYMPTOMS.— THE PHYSlOLtfaiCAL CONSEQUENCES 
OF PNEUMOTHORAX , — As soon as the air has gained access to the pleura, 
the elasticity of the lung comes into play and leads to its collapse. Whether 
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thg elasticity of the Jung nlonc be sufficient, as is often stated, to produce 
complete collapse or not, is a question which is of more theoretical than 
practical importance in pneumothorax ; for in most cases in the early stages the 
air enters the pleura on inspiration with greater ease than it can escape on 
expiration, and thus there is added to the forces tending to produce complete 
collapse of the liiiig the compression of it during expiration. The result 
is that ill a very short time the lung becomes completely collapsed and 
airless. 

If the lung be free from adhesions, it lies shrunken about its root «and flat- 
tened against the Vertebra?. If, however, there be adhesions, it will contmet in an 
irregular fashion. If the adhesions be at the apex, as they commonly are, the 
contraction of the lung takes place in a more upward direction. If the adhesions 
be in front, along the sternum, the lung may be flattened sideways, and lie like 
a pancake between the sternum and the spine. In such a case as tins the heart 
and mediastinum may be fixed in their usual place, and no displacement of 
organs occur. When the adhesions are limited, the lung in the corresponding 
part may be drawn out into a long band, which T have seen stretched across 
the pleura and measure some inches in length. 

^rhese adhesions, and the j)eculiarities of contraction of the lung to which they 
lead, it is ijnportant to bear in mind, as they may explain some of the irregular 
physical signs occasionally met with. 

The elfect of the collapse of the lung on the aflected side is to render it 
absolutely useless for the purjioses of respiration. 

Displacement of Organs. — Tlie heart and mediastinum are firmly fixed to 
the spine behind, and but loosely attached to the sternum in front, so that they are 
capable of considerable displacement, much as a door swings on its hinges. The 
mediastinum occupies its usual place in the middle line because of the elasticity 
of the two lungs which balance it on either side. If, then, the elastic traction 
of one lung be abolished, as it is in pneumothorax, that 6f the other side, being 
unopposed, comes into })lay and drags the heart and mediastinum over on to the 
sound side. This displacement is the necessary consequence of pneumothorax, 
if the mediastinum be free to move ; it can only be absent under two con- 
ditions ; first, when the mediastinum is fixed by adhesions ; secondly, when 
the other lung has also lost its elasticity or power of retraction. 

Although, as Douglas Powell showed, elastic contractility of the sound lung 
is of itself sufficient to account for the maximum displacement of the heart and 
mediastinum, still it is supplemented, at any rate in most cases, by expiratory 
compression, as already described. 

The effect upon the opposite lung in a case of pneumothorax, therefore, is 
considerable ; for jvhereas it formerly filled that side of the thorax, it now occupies 
a space so much smaller by the room that the displaced heart and mediastinum 
take up, which may be roughly estimated at perhaps a quarter of it. 

If, jpr the sake of argument, we assume that the two lungs may bo ropreseiited in capacity 
hy 5 for the right and 4 for the left, we have a reduction in tluj respiratory capacity which wo 
may express as follows ; — 

For ri^it*^idcd pneumothorax we liavo the total respii-atory caj)aoity of the two lungs, 
less the respiratory capacity of the right and a quarter of the left — 9 - (6-1- 1) — 3. 

For left-sided pneumothorax wo have, miUatis mutandis, 9 - (4 -h 1 J) — 3^. 

Thus the total respiraton’^ capacity of the lungs is reduced considerably more 
than a half ; it may even be as much as two-thirds, and this on the assumption 
that the opposite lung is healthy. Where that lung is also the seat of disease, 
the reduction in respiratory capacity will be still greater. 
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The physiological or functioiinl capjicity of tlie lungs i)», however, still furjiher 
reduced, for other reasons. The collapse of the one lung as a whole is associated 
with a proportionate collapse of the vesicles of the other ; for they not only 
contain a smaller volume of air, but also offer a sniallor aerating surface on which 
the blood vessels are exposed to the air. 

To some extent an attempt is made to compensate for these defects by in- 
crease in the depth and number of respiratory movements, but very ineffectually ; 
while the inspiratory forces are greatly diminished by the fact that only one side 
of the diaphragm has any eflcetive action at all. 

These defects are grave eiunigh ; but there is still anotherj wdiich is perhaps 
still more important than cither, .viz., the sudden cinbarmssmciit of the circulation 
which pneumothorax causes. 

In the first place, the one lung left is suddenly called upon to do the duty 
of two. The right heart goes on attempting to pump its usual amount of Idood 
out, but there is only one lung for it to pass into. Unless the blood can pass 
through the lungs with at least twice the normal rapidity (and this is clearly 
impossible), the blood must accumulate in the lungs, the vessels will become dis- 
tended and the lungs congested. As the result of this, the free exchange of gases 
in the A'csicles of the lung between the blood and the air is impaired, and thus 
the j)assago of the blood through the lung capillaries is rendered more diffi- 
cult than before. The heart endeavours to overcome this obstruction by 
beating more rapidly and more forcibly ; but soon it fails. Then the diffi- 
culties of the circulation are still further increased, and the already failing heart 
becomes still more distended. 

8o long as the remaining lung and the heart are able to cope with the 
extra work thus throwni upon them, the lung will yield no physical signs ; but 
so soon as the work becomes too much for them, the congestion of the lung 
will show itself in the usual way with the signs of bronchitis, and sometimes 
with haemoptysis ; while the failure of the right heart betrays itself by increasing 
dilatation, irregularity and feebleness of action. Thus the end may come in two 
ways, either from congestion of the lungs or from over-distension of the heart. 
This is the condition appropriately named by Wintrich Insuffisance aigue du 
poumon.^' 

In the causation of the urgent symptoms, time is a very im 2 :>ortant factor. It 
is not so much that one lung is helpless and the other has to do double duty, 
but that the change is so sudden that neither lungs nor heart ha\\* had time 
to adjust themselves to the altered conditions. Although, in pleuritic effusion, 
one lung may be as completely collapsed and useless, and the displacenient of 
organs on to the opposite side may be as great, as in pneumothorax, still such 
urgent symptoms are rarely seen. The difference is due to the fact that in cases 
of pleuritic effusion the changes have been more or less gradual, or, at any rate, 
not nearly so sudden. At the same ^tinie, even in pneumothorax, when the 
patient does not succumb at once, the heart and lungs, if they be healthy, may 
adjust themselves to the altered conditions, and the urgency of the synifitonis 
then gradually subside. 

The great danger of pneumothorax is during the first hour oif so after its 
occurrence, and the immediate prognosis improves wdth every hou/ that life is 
prolonged. 

The urgency of the symptoms of pneumothorax depends, therefore, principally 
upon the suddenness of the change in the respiratory conditions, and next upon 
the strength of the heart and upon the condition of liie oi)posite lung. 

The maximum change is met with in cases w here the previous health has 
been good, and where the lungs have not been obviously diseased. Accordingly, 
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-theiiiOBt intense symptoms iu pneuinotliorax are met witli in those who have 
been previously apparently in good health ; while, on the other hand, in some 
cases of well-marked phthisis the symptoms may be so sliglit that pneumothorax 
may be overlooked. This apparent paradox is intelligible if it is looked at 
from the point of view of the amount of change in the respiratory conditions 
which is produced in the two cases. Thus where the patient has been in 
apparently good health previously and the lungs are but little diseased, the dis- 
placement of organs and the consequent collapse of the opposite lung reach their 
maximum, while the congestion of the opposite lung is extreme, the patient being 
full blooded and all the nutrition- processes in full activity. On the other hand, in 
most cases of phthisis the patient has been ill for some time, the amount of blood 
in the body and the consequent congestion of the opposite lung is much less ; 
moreover, one lung has probably for a long time been doing little work, and 
it may really make but little difference iu the respiratory conditions wdiether 
the one lung is useless on account of phthisis, or because it is collapsed as the 
result of pneumothorax. At the same time, if the lung on the opposite side be 
also extensively diseased, the reduction in respiratory capacity may be so great 
•as to be incompatible with life. Yet it is extraordinary how little lung seems 
necessary in some cases for mere existence, so that even in advanced cases of 
phthisis the occurrence of pneumothorax may be marked by hardly any 
symptoms. 

When the symptoms are urgent, other things being equal, the strength of the 
heart (which also' depends greatly upon the general strength of the patient) will 
largely influence its power to deal with the altered conditions. 

So wc find that in some cases of advanced phthisis the occurrence of pneumo- 
thorax may lead, not to the ordinary symptoms of pneumothorax, but to cardiac 
syncope, and this may end in sudden death, or a long collapse from which the 
patient may never rally. 

SYMPTOMS.— Onset. — The onset of pneumothorax is sudden, and often 
without obvious cause. 

The patient is seized all at once with pain in the side and shortness of breath. 
The difficulty in breathing rapidly increases and in a few minutes becomes 
extreme. The patient is now found sitting up, panting and gasping for breath, 
rapidly becoming more and more cyanosed, and with an expression of the greatest 
anxiety and distress ; unable to speak, or, at any rate, to utter more tluin a syllable 
or two at a time ; the whole body bathed in perspiration and the extremities cold. 
There may be a little cough, wdiich, like speaking, adds greatly to the suffering. 
The mental distress is great, for the piticnt looks and feels as if about to die. 

The symptoms rapidly grow w’or.se, and it is evident that unless relief bo given 
the patient will <Jie. A needle is inserted into the side; air escapes and the 
breathing is relieved; the needle is removed, but the air again accumulates and 
the symptoms become once more urgent. A second time, and it may be a third, 
relief is given by paracentesis ; but often the relief is but teinj)()rary and the 
symptoms soon become as bad as ever; the opposite lung becomes congested, the 
right heart dilated, and the patient dies, it may be within an hour or two of 
the commgn^mciit of the attack. 

If the result be not to be so immediately fatal, the interval between the 
. tappings increases, the dyspnoea gradually becomes less severe, and in twenty- 
four hours or so the extreme urgency of the symptoms passes away. 

Dyspnoea. — The dyspnma depends upon several factors, as already show^n. 

1. Upuii the rapid collap^ of the affected lung. 

2. Upon the partial collapse of the opposite lung caused by the displacement 

of the organs. 

3. Upon the consequent congestion of the opposite lung. 
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Although it is the rule for pneumothorax to be ushered in by the grave»and 
\irgent dyspnooa described, still it is not always so, and the absence of such 
acute symptoms is not conclusive against the presence of pneumothorax. In 
some cases, indeed, there may be little to suggest what has occurred, and the 
pneumothorax may be discovered only by physical examination, when there has 
been hardly any appreciable dyspnoea to draw attention to the chest. These 
cases are usually called latent or insidious pjieuimthoraXy and will be dealt with 
by-aud-byc. 

If, as in some of these phthisical cases, there be widespread adhesions, the 
collapse of the lung on the aliected side may be less, and it is also possible that 
the (lis placement of organs may be prevented ; these cases arc often spoken of as 
partial pneumothorax). 

Where there is extensive disease of the lung on the affected side, it may make 
little difference to the patient whether the one lung is useless because it is in- 
filtrated with tubercle, or because it is collapsed as the result of the pneumo- 
thorax, and the symptoms, therefore, may bo slight, or even entirely absent. 

If, however, the opposite lung be also much diseased, the dyspnoea must 
necessarily be extreme, especially if tliere be much displacement of organs, 
for the reason that there is so little lung left for the performance of respiratory 
purposes. 

Where pneumothorax occurs in the course of advanced phthisis, there 
is one other cause of dyspnoea which deserves to be mentioned, though it is 
not usually referred to. Where the lung on the affected side contains many 
cavities, the secretion contained in them may be suddenly expelled into the 
air-tubes as the lung collapses, and if not immediately coughed up may very 
seriously aggravate the dyspnoea. I have seen a patient all but suffocated in 
this way, and in the two cases in which death occurred in twenty minutes and 
thirty minutes respectively from the time of onset, it was largely due to this 
cause. 

Pain. — The sensatkm usually experienced is that of a sharp stabbing or 
tearing pain, and is often described by the patient “ as if something had suddenly 
given way in the chest.” It is usually of short duration and not very severe, or, 
at any rate, not severe for long. It is commonly felt in the mid-lateral region, 
f.e., in the axillary region ; but it may be referred to the upper part of the chest 
in front or under the breast. Occasionally it is referred to the spine, to the 
angle of the scapula, or even to the abdomen, and it may radiate round the chest. 

In one case, subsecjuently recorded, the pain was so severe that the patient 
could not be prevented from shrieking out, but the dyspnoea was not grave. In 
some cases the initial symptom complained of is not that of pain, but of some other 
abnormal sensation, such as cold water running down the sic^ or of air rushing 
into it. 

In the later stages the usual sensatibh is that of distension or tightness, which, 
though distressing, can hardly be called pain. 

Collapse . — The occurrence of pneumothorax is sometimes marked, 9iot by 
pain or dyspneea, but by a sudden attack of faintness or collapse upon wjiich 
dyspnoea follows as soon as the patient rallies. Occasionally the collapse may be 
fatal. Pneumothorax may thus be the cause of sudden death, an extremely rare 
occurrence, of which I have never seen an instance myself. Lebert describes a 
case of the kind in a medical man of 28 years of age. Though I have not seen 
death from shock owing to perforation of the p]||^ura, I have seen it follow 
perforation of the peritoneum. In this case the rupture of a hydatid of the 
liver caused death, the patient, a previously healthy young man, falling down 
suddenly in the street, and being picked up dead. 



Sec. 7a] PNEUMOTHORAX. 821 

^he TemperatUPe. — This presents nothing specially noteworthy. In itself, 
pneumothorax need not aflect the temperature at all. The onset, it is true, is 
usually attended with a drop in the temperature, which may be considerable 
if there be much shock or collapse. 

If any elevation of temperature be present, it is due not to the pneumo- 
thorax as such, but to the original disease which has caused it, ejj., phthisis, 
or to the complications to which it has led, e.r/., pleuritic effusion. 

Where the temperature has been previously raised, as in a case of phthisis, 
the onset of pneumothorax may bo marked by the usual drop as stated, and 
it may bo some 'little time before the previous level of temperature is reached 
again. This fact has been used as a strong argument iii favour of what I 
believe to be a fallacious theory, viz., that pneumothorax, or, to put it more 
generally, the collapse and compression of the lung, to which pneumothorax 
leads and to which, of course, pleuritic effusions similarly lead, check the 
progress of tubercle. Admitting the fact that the pneumothorax may be 
followed by a diminution of fever, it may be permitted to question the explana- 
tions that this is due to a clieck in the development of tubercle in the com- 
pressed lung. To this theory there arc many objections — and as it involves 
questions of practice, it will be again referred to, under Treatment. For the 
present, the objections may be simply stated : 

1. That the theory has more exceptions than proofs. 

2. 'J^hat the occurrence of pneumothorax is often followed by a very rapid 

progress of tubercular mischief on the opposite lung. 

3. That the relief of the collapse by operation is rarely followed by 

progress in tubercle, as it would be likely to be if the theory were 

true. 

4. That recent tubercles, apparently of formation subsequent to the occur- 

rences of pneumothorax, may be present in the collapsed lung. 

The explanation which I should give of the fact is this. The fever of 
phthisis is in great part due to septic absorption from cavities which are the 
seat of secondary infection with pyogenic organisms, ami is the same in 
character as that due to an abscess or pent-up pus. The collapse of the lung 
may act like the opening of an abscess, evacuate the contents of the cavities, 
and be therefore followed by a fall of temperature. If this explanation be 
correct, the diminution of fever has nothing whatever to do with the rate of 
progress in the tubercular mischief. 

The pulse varies greatly according to the general condition of the patient 
and the severity of the dyspnoea. Under any circumstances, the respirations are 
likely to be more affected than the pulse, and accordingly the pulse-respiration 
ratio becomes pgrverted even to almost as marked a degree as in [)neumonia, and 
may be as 3, or even 2, to 1. If the onset of piieuiiiothorax has been attended 
with shock or collapse, the pulse will be small, irregular, or perhai)s hardly to 
bo felt at the wrist, as in a patient fainting or collapsed from other 
cauElfcs. If the dyspnoea be extreme, and suffocation imminent, the pulse shows 
the embarrassment of the heart and of the circulation through the lung, it 
becomes irregular in force and frequency, fluttering, and of low tension, and 
though ^at^ first laboured and not much accelerated, it may become later very 
rapid and feeble. 

When the dyspnooa has passed off, the pulse recovers itself quicker than the 
respirations, so that the perverted pulse-respiration ratio may still continue for 
some time. It may then^show no peculiarities other than would l>e met with 
in any person of feeble health, i.e., it is of low tension and easily disturbed, in 
rate and power, by slight causes. 
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Position of the Patient.— As long as there is • urgent dyspnosa, ^hc'^ 
patient will sit upright (orthopnoia), or lie in the scmi-recurnbent position 
with the shoulders raised. When the urgency of the dyspnoea is past, the 
patient will lie in any position, as may be most comfortable ; this varies much, 
but is usually upon the affected side, with the object, no doubt, of giving the 
opposite lung full play. 

PHYSICAL SIGNS.— 1 '’he characteristic physical signs are distension 
of the side, displacement of organs, and tympanitic i)ercussion ; to which may 
be added the bell-sound, and if fluid be present, succussion ; wlfile in most cases 
the breath- and voice-sounds are absent. 

Inspection. — The respirations may number 40, 50, or more in the minute, 
but there is a strong contrast between their number and their depth, as there 
is also between the shape and movements of the two sides. 

'The shape of the chest. — The affected side is greatly distended, the shoulder 
raised, the sternum thrust forward, and the intercostal spaces widened. This 
distension is not limited to the affected side only, but involves to some extent 
the other also ; for the elastic traction of the lungs upon the ribs, which tends 
to keep the side somewhat smaller than it would otherwise be, is removed or 
diminished, in consequence of the displacement of organs on to the sound ^ide. 
In spite of this, measurement of the two sides may show a difference of an inch 
or so in the circumferences. 

This position is often described as the “maximum inspiratory ])osition but 
it ma}’^ exceed anything which can be intentionally imitated in health. 

If the intra-pleural tension be low, the distension may be less marked, and 
if there be a large opening into the lung, so that there is no increase of tension 
at all, the distension may be entirely absent or the side may even be contracted 
somewhat, much as it is after it has been opened for empyema ; so that, although 
distension of the side is an important sign of pneumothorax, its absence does 
not count for much against that diagnosis. 

The respiratorij movements. — On the affected side the respiratory movements 
are absent; in other words, the distension is fixed, for there is no expiratory 
retraction. If, how^ever, there be a free opening through the Jung, the move- 
ments are present, or may even be exaggerated, though they have but little 
effect upon the lung, which, if it expand at all, is forced out only during 
expiration, rather than sucked out by inspiration. 

On the opposite side the movements are shallow, and the respiratory excur- 
sion is small, for thougli the side attains its maximum inspiratory ex2)ansion, it 
fails to retract to the extent it should. 

The movements of the diaf)hragm are also deficient on expiration on both 
sides, but especially on the affected side. 

The rapidity of h'eathiwj varies withHhe dyspnma, and if dyspnoea bo absent, 
or, in the subsequent stages, when it has passed off, the respirations may be but 
little, if at all, accelerated except on exertion. « 

The superficial veins over the affected side, and also on the corresponding 
side of the neck and down the arm, are sometimes found dilatefi. ^ This *is 
rightly referred to obstruction of the intra-thoracic veins. It is, ho w’ ever, a rare 
phenomenon, and only met with w’hen there is high intra-pleural pressure, 
especially wdien there is a considerable effusion, and the conditions have existed 
for some time. It is, therefore, not so often met with now^ that pneumothorax 
is recognised earlier, and treated more actively. ' 

In the same way oedema may be seen; not a local oedema due to the 
pointing of pus, as may be met with in any neglected pyo-pneumothorax, but 
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a general OBciema of thjB whole side, the result of the venous obstruction just 
referred to. 

The impulse of the heart is far out of its proper place. On the left side this 
will be the apex of the heart, and may be in the anterior axillary line ; on the 
right side the impulse is that of the right auricle or ventricle, and may be seen 
in the right nipple line, or even an inch or so beyond it. 

Palpation. — The impulse of the heart may be felt as well as seen in its new 
position. 

The vocal vihmtions arc usually completely absent over the whole affected 
side, but may be sometimes indistinctly felt. On the opposite side, if there be 
much congestion of the lungs, wheezing may be felt, but if not, there is nothing 
abnormal on palpation. 

Percussion — Displacement of Organs. — The mechanism of disj»lace- 
ment h.as been already considered. It is due chiefly to the elastic retraction of 
the lung on the sound side, but it is sui)plemcnted on the affected side by the 
increased pressure on expiration, and by the general rise of intra-pleural pressure 
when fluid forms. As the result of these causes the heart and pleura are dis- 
placed far over on to the opposite side ; while the diaphragm falls, and carries 
the organs in relation with it downward into the abdomen. 

The displacement is chiefly determined by means of percussion. The side 
yields a tympanitic note, which is obtained in all directions as far as the pleura 
extends. Thus it may reach an inch or two beyond the sternum on to the 
opposite side, to the costal arch below or even somewhat beyond it. 

The effects of displacement differ a good deal on the two sides, and it will 

be convenient to consider them sepa- 
rately ; for with right pneumothorax it 
is the liver that is chiefly affected, and 
wdth left pneumothorax the heart. 

With Pneumothorax of the Right 
Side . — The heart is seen and felt beat- 
ing 2 inches or more outside the left 
nipple line, and the area of cardiac 
dulness is correspondingly displaced, 
the right border being found an inch, it 
may be, to the left of the sternum. 

The chief displacement on this side 
is in the position of the liver, for this 
is not only pushed downwards, but is 
curiously rotated. Percussion yields a 
resonant, tympanitic note right down to 
the costal arch. Usually at this place 
the hepatic dulness makes itself evident; 
but in some cases, where the diaphragm 
is so far depressed as to be convex to- 
wards the abdomen, there may be a 
zone of resonance 1 to 2 inches in 
width, between the edge of the ribs 
and the upper border of the liver ; this, 
however, is but very rarely met with. 

As the right lobe of the liver is so much displaced, while the left retains its 
ordinary position in relation with the heart, or at the most is displaced an inch 



Fig ir.7. 

Diagram of i4glflt-aidcd piieuiiiotljorax, showing 
the great displaoemoiit and rotation of the 
liver, the notch being nearly under the 
costal arch on the left side, and the gall 
bladder to the left of the umbilicus. 
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to the left, it is evident that the organ will be gret^ly rotated or twisted. 
Thus the lower border of the liver may reach nearly to the iliac fossa, and 
from thence ascend in a curved line slightly below or through the umbilicus nearly 
up to the position which the apex of the heart occupies. The notch is usually 
found either immediately beneath the left costal arch or an inch or so away from 
it ; while the gall-bladder may be either in the middle line or slightly to the left 
of it. The spleen is in its normal position, but the area of stomach resonance 
between the liver and the spleen is, of course, much reduced. 

Extreme as the displacement of the liver is, I do not know that it ever 
produces any disturbance in its function. * 

With Pneumothorax of the Lfft Side . — Here it is the lieart that is chielly 
displaced. The descent of the dia- 
phragm carries down with it below 
the costal arch, the stomach, the 
spleen, and, to some extent, the left 
lobe of the liver. 

The spleen may be felt quite dis- 
tinctly below the ribs ; the left lobe of 
the liver is thrust slightly down, but 
beyond this the liver retains its normal 
position, so that its upper border re- 
mains in its usual site on the right 
side, viz., the upper border of the 
sixth rib in the nipple line. 

The displacement of the heart is 
remarkable, for the impulse may be seen 
and felt even 2 inches outside the right 
nipple line. The impulse felt luirc was 
formerly stated to bo the apex beat, for 
it was supposed that the heart was fixecl 

by the large vessels at the base, and that Diagi-am of Iclt-sidcd pneumothorax, 

when it was displaced a distinct rotation 

took place, so that the apex moved from its normal position on the left side to a 
similar position on the right side. Post-mortem observation proves this to be 
quite incorrect, and what really happens is that the heart moves bodily over 
wdth the mediastinum, retaining approximately its normal relation to the 
diaphragm, and suffering no rotation ; the impulse felt to the right of the 
sternum being that of the right auricle, while the apex, even with the maximum 
displacement of the heart, lies either beneath the lower part of the sternum or 
hardly beyond it. This the two accompanying diagrams prove ; the one showing 
the surface markings during life, and the other the actual position of the organs 
on post-mortem examination. i 

The displacements are the same as that which is met with in large effusions 
into the pleuru, and in neither case docs the displacement, great as it is, produce 
any marked elfect upon the heart’s action. 

. Murmurs due to the displacement are described ; but they are certainly as 
rare in pneumothorax as is pleuritic effusion. I do not remember ever to have 
seen an instance of them myself, nor have I seen any evidence in pneumothorax, 
any more than in pleuritic effusion, of that kinlmg of the vena cava which 
has been described as the cause of sudden death in some of these 
cases. 
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48 already stated, percussion yields the same tympanitic note over the whole 
affected side, the only possible exceptions being over those parts where the 

lung may happen to be adherent or collapsed, 
or where fluid is present in the pleura. 

If the lung be adherent at the apex, the 
percussion note may be impaired ; but it 
becomes “boxy” rather than absolutely dull, 
for the resonance from the pleural cavity 
below is transmitted through the solid lung 
or along the chest walls, and there may be 
even considerable adhesions at the apex with- 
out any impairment of the' note at all. In 
the inter.seapular space behind, also, the note, 
theoretically, may be imj)aired if the lung be 
collapsed, as it commonly is, round its root ; 
but in this case also any diilness that m.ay be 
produced is usually masked by the surrounding 
hy por-rcs( )nan ce. 

Kven when fluid is present in the pleura, it 
may be in consideral)le amount and yet yield 
no dulness. The reason of this in most cases 
is, that when the patient is in the semi- 
recumbent position, or sitting u|) for tlie 
j)ur})08es of examination, the dia|)hragm takes 
the shape of a saucer, so that a good deal of 
fluid may lie in it, deej) and out of reach, and 
thus not affect the percussion -note. 

Hence it is that siiccussion may often be 
easily obtained wlien ])(jrcussion gives no evi- 
dence of fluid. When the amount of fluid is 
large enough to give dulness, the level is then 
found to change readily with position, and 
with very much greater rapidity than is the 
cas(? in simple pleural effusion. 

The percussion note is said to change its 
pitch according as the mouth is open or shut. 
I have often tried, but have never succeeded 
in satisfying myself, that this stateuuait is 
correct. 

It is also stated that when the intra-pleural 
tension is high, the percussion-note may lose 
its tympanitic character and become impaired, 
or even dull. I have never seen anything at 
the bedside to justify this statement, and the 
experimental observations tluit I have made go 
far to disprove if, and have led me to reject it. 

Auscultation. — The voice- and breath- 
sounds are usually absent, just as they arc in 
an effusion of fluid, except, it may be, in places 
where the lung is still in contact with the chest 
walls. Thus the breathing^may be bronchial or amphoric in the interscapular 
space behind, where the lung lies collapsed near the spine. At the apex also, 
when the lung is adherent, the breath sounds may be exaggerated. This, how* 


Fig. 159. 

Diagram to show the mode of disjjlaoe- 
nient of the heart in piieiinm* 
thorax of the h?ft side, The 
chest was opened hy an incision 
down the middle line of the 
sternum, and the right lialf of 
the front wall removed. At the 
ui)per part is seen the left pleura, 
greatly distended, and forming 
a round, tense protrusion, extend- 
ing for over on to the right side 
and reaching tlic tip of the ‘Jiid 
rib. The perieiirdium has been 
opened and tlie heart expo.sed. 
The lieart is seen to be simjdy 
displaced to the right, the a[iex 
lying beneath the light edge, of 
the stermuii. The front [wirt of 
the heart, as seen, consists of the 
right ventricle almost entirely. 
There is no t^visting of the heart 
on its axis ; but the mediastinal 
stActui’es, bronchi and groat 
vessels arc all displaced to the 
. *right side,|^be trachea even jiass- 
ing iieasly^ebiiid the right steriio- 
clavieular joint. The liver is 
greatly depressed but not much 
rotated. 
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ever, is not nearly as frequent as might be anticipatec^ the explanation l:|ping, 
I suppose, that the lung here is so completely collapsed that even the air-tubes 
contain but little air, and the breath- and voice-sounds are not transmitted. 

Althougl), as stated, it is the rule for the voice- and breath-sounds to be absent 
over a pneumothorax, still there are cases in which they are greatly exaggerated, 
the voice sounds being distinctly heard, and the breathing being bronchial or 
amphoric in character. 

Of t }iis, two nx])ljniatioiis are usually olfered. 

1. The lirst, that in such cases there is a wide opening into the lun^s, allowing air to Jiass 
freely in and out of the pleura, so that the voice- and hroath-soiinds arc transmitted directly 
to the air in the pleura. Pneumothorax then oilers ])ractically the same conditions as a large 
pulmonarv cavity, and yields similar auscultatory sounds. 

This cxjilanatioii, however, can, at best, only bo partly true ; for even when the pulmonary 
ojiening is free, amphoric breathing is not always heard, ainl sometimes no breath sounds at all 
arc audible ; while, on the other hand, amphoric breathing may be present when it was obvious 
(luring life that the opening was closed, a fact which post-mortem e.\amiuatiou proved. 

Tlius I remember a man with pneumothorax, in whom amphoric breathing was at first 
absent, but developed subseijueiilly, and that at a time W’hen it was evident from the con traction 
of the side and the return of the organs to their normal places that the air was being rapidly 
alisorbcd from the jilcura, and that, therefore, no free opening could exist througli the lung. 
As the air continued to be absorbed, the amphoric breathing ultimately became fainter and 
fainter, and liiially disap] )eaicd, its place being taken by the nomial respiratory murmur. 

•J. Tlie other explanation is that the amphone breathing is the elfcet of cousonaiice, the 
sounds — juoduoed in the collajised lung, and often heard behind even when there are no respira- 
tory sounds to be beard elsewhere — being taken up and rciuf«.>rci*d by the air contained in the 
pleura. This exidanation also seems unsatisfactory ; for if it bo adequate to cx]>lain the less 
common cases in which am|)hoi’ic breathing occurs, it does not explain why this is more fre- 
quently absent. Consonance certainly cannot explain the bronchial oi* amjihoric breathing 
which is prcs«mt in s(»me instances of iluid effusion. I think it must be admitted that thei’c is 
no really satisfactory explanation of the phenomenon, which will lit all cases. 

Tlie heart sounds are sometimes hoard loudly over a wiiJe area in ])neuinolliorax, timl may 
have a somewhat am])horie character. 

This is also exjdaiued as the result of consonance, but it is more often absent than present. 

VMuitever the explanation given, it must be recognised clinically that there 
are, in respect of physical signs, two groups of pneumothorax; the first (the 
coinmon form) that in which both the voice- and the breath-sounds are absent, 
the physical signs being like those of pleuritic effusion, except that the side is 
resonant instead of dull ; the second and rarer form, that in which both voice- 
and breath-sounds are audible and usually exaggerated, so that they have a 
bronchial, or it may be an amphoric, character. 

Two phenomena, which auscultation yields, are very characteristic, viz., the 
bell sounds and succussion, to which may be added perhaps a third, viz., the 
metallic tinkle or echo.. Though very suggestive, they sg-e not absolutely 
pathognomonic of pneumothorax, for they may be heard in a large pulmonary 
cavity, and the two former also over a (iisunided stoinacli. 

The Bell Sound. — If a coin be placed flat upon the walls of the thorax in 
front, and tapped with another, while the chest is auscultated in the aailla or 
behind, under ordinary circumstances nothing is heard, except a dull, metallic 
tap, like that produced by striking the two coins together upon tlie hand; •but 
in inieuinothorax the sound acquires a clear, ringing character, much*lilce that ob- 
tained on striking a metal-hell or porcelain-bowl. This is called the “ bell sound.” 

Though known to Jjaennec, it was especially studied and described by 
Trousseau under the name of “bruit d’airain.” 

The bell sound, though very suggestive of {^.leumothorax, is not quite 
pathognomonic, for it may be heard over a dilated stomach, and occasionally 
over a large cavity in the lung. 
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The conditions upon which the phenomenon depend are not clear ; but the ciaviiy mu.st bo 
'of cl^nsiderable diniensions/and, I think, it must have smooth walls. The tension of the air 
within the cavity cannot have much to do with it, for it may be; heard in pneumothorax 
where the intra-pleural tension is high, several inches of water, as well as in cases where 
the tension is not above that of the atmosphere. It has been heard in the corpse when it was 
absent during life, and it was this fact that led Traube to suggest, the view that it was the 
result of diminished tension. That the matter is not as siinj)le as it may at first sight seem, 
is clear from the fact tlmt though generally ]u*e8ent in ]meumotliorax, it is sometimes absent, 
and that it is not heard everywhere over the side, but only in certain jdaces. Trousseau 
maintained that, in order to elicit it, tlie part auscultated should be directly ojiposito to that on 
w'hich the coins were placed. Tliis, however, is not the case, and it is not possible, before 
trying, to say in whai position the bell sound will be best obtained. 

Ill places where the lung is cadherent to the chest w’alls, the bell sound wdll 
not be lieard ; but it may be absent in parts where there ate no adhesions to 
exjilain it. On the other hand, especially in partial pneumothorax, or where 
the lung has in great part expanded after an ordinary pneumothorax, it is 
possible, sometimes, by means of the bell sound, to mark out fairly definitely the 
limits of the air- containing cavity. 

Succussion. — This phenomenon, familiar to Hippocrates, is tlie splashing 
sound produced by suddenly shaking fluid in an air-containing cavity. Tliere 
are three conditions essential to its production, viz. : 

1. That the cavity should be of fairly large size. 

2. That it should contain both air and fluid ; and 

3. That the fluid should be splashahle, ?>., should not be so viscid that 

it could not be made to splash by any shaking to which the patient 
could be fairly subjected, 

Succussion can be produced in the stomach of any one after hastily drinking 
a large quantity of fluid, and in some eases of dilated stomach it may not be 
easy at first to decide whether the succussion is produced in the stomach or in 
the loft pleural cavity. 

In the same way it is possible for succussion to be produced in a large 
pulmonary cavity, and I have more than once seen such cavities diagnosed on 
this account as pneumothorax. 

However, succussion in a pulmonary cavity is rare, and chiefly for this 
reason, if for no other, that the fluid contained in such cavities is too viscid and 
tenacious to splash easily. 

A cavity which contains air alone cannot produce succussion ; therefore 
succussion will not be obtained in a case of simple pneumothorax. When 
succussion is obtained, it is proof that the cavity in which it is produced con- 
tains both air and fluid, and that in ^the case of the pleura we have not a 
simple pneumothorax to deal with, but a hydro- or pyo-pneumothoi*ax, as the 
case may be. Hence it follows that succussion is not obtained in the early 
stages of pncumdlhorax, but only at a later period, when effusion has formed ; 
nor is it necessarily obtained even then, if the fluid l^c in small amount or be 
very viscid or thick. Usually succussion is easily elicited in hydro-pneumo- 
thoras, or where the effusion is sero-purulent ; but in pyo-pneui nothorax it may 
be absent, and tliat even when the amount of fluid is considerable. 

•Thus, plotting aside the rare cases in which a large cavity in the lung or a 
dilated sfJbnfiach might cause some difficulty in diagnosis, succussion is practically 
pathognomonic of pneumothorax with effusion; but the converse is not true, 
that the absence of succussion shows the absence of fluid. 

In most cases the succussion splash has a ringing, metallic character, due, no 
doubt, to consonance. It i^ometimes so loud as to be easily heard at a distance, 
just as. succussion in the stomach is. Patients frequently hear it themselves, 
and describe it accurcitcly, and may even complain of it. 
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Metallic Tinkling;. — Closely allied to sucoussion ayd tho bell-sound, and, 
like them, no doubt, a phenomenon produced by consonance, is the metfilic 
tinkle, a peculiar, musical, ringing sound like that produced by the falling of a 
drop of water in a grotto {guita cadens). This is indeed the explanation usually 
given of its production^ viz., that a drop falls from the walls of a large cavity into 
the Auid contained in it, and makes a splashing sound, which, by reverberation 
.from the walls of the cavity, obtains its metallic, ringing character. Similar 
sounds produced, not in the pleura, but in parts near the pleura, may also in 
like manner acquire similar characters, the gurgle of fluid swallowed as it 
passes down the oesophagus, or the crepitation produced in a cavity in the lung. 

“ Jlrait de Fiatidc ." — Under this name Riegal described a sound not often heard in piiciimo* 
tliorax, viz., a bubbling noise audible on inspiration only, such as would be produced by 
bubbles of air passing slowly tiirough fluid and breaking on its surface — the explanation which 
Riegal has given of tho ])henomenon. The condition under which such sounds could be produced 
is that in which the opening into the lung is still patent, and the mouth of the fistula below 
the level of the fluid ; so that on inspiration bubbles of air are sucked into tho pleura. ’ It is 
obvious tliat, for this sound to continue, the fluid must bo pressed out of the pleura on expiration, 
being displaced by the air which has entered on inspiration. If the communication with the 
bronchus be so free as is obviously necessary, a kind of fluid valve will form, which will be 
sufficient to prevent the entrance of air, and consequently the occurrence of the phcnonienoh. 
In fact, the bruit dc fistule is an accidental and altogether rare phenomenon, and is really more 
likely to bo met with in an empyema discharging through the lung than in pneumothorax. 

Rdntg^en Rays. — The appearance on examination with tho X-rays is very 
striking. The affected side is remarkably clear and transparent. The displace- 
ment of the mediastinum, the depression of the diaphragm and the collapse of the 
lung can easily be made out. 

When fluid is present, the contrast between the effusion and the air above is 
very marked. The fluid ends in a sharp horizontal line which remains horizontal 
in every position of the patient, in other words changes in level with the position 
of the patient. 

The waves of succussion may be easily seen, as well as smaller waves due to 
the contraction of the heart. The level of tho fluid can often be observed to 
vary with inspiration, due probably to the moving over of the mediastinum to the 
affected side as the sound lung expands. 

MORBID ANATOMY. — My own statistics are derived from two main 
sources : first, 101 cases collected from the records of the Chest Hospital, 
Victoria Park ; and secondly, 43 cases from the statistical tables of St. 
Bartholomew’s Hospital: besides which there are 20 other cases which have 
been under my own personal charge. 

Of the 101 cases all but 2 were due to |>hthisis, and in these 2 phthisis could not 
be positively excluded. Of these 101 cases, 66 died. The total number of deaths 
during the period to which the 101 cases belong was 1499, givifig an average for 
pneumothorax of 1 in 23, As about 3 oi^t of every 4 deaths at the Chest Hospital 
were due to phthisis, it follows that about 1 in every 20 cases of phthisis dies of 
pneumothorax ; in other words, that 5 per cent, is the rate of mortality for 
pneumothorax in the course of phthisis (57 deaths out of 1175 cases). 

The second Brompton Report gives 26 out of 850 cases — 8 per centia 

Dittiich,* 14 out of 328 ,, - -4 ’3 per ce#t. • 

Austin ftint, . . . .24 out of 700 — 3 6 ,, 

Collectively, . . . .63 out of 1878 ,, — 3 *4 per cent. 

Some writers put the percentage higher, but as a rule the numbers then dealt with are 
smaller, e.f/., Douglas Powell (6 out of 60), 10 ^r cent.; Wils%i Fox (9 out of 99), 9 per cent.; 
while Habershon,**^ taking fatal cases only, found 114 cases out of 1375=8 i>er cent. 

^ Cf. Wilson Fox, p. 1104. * The Hoepitalf April 11, 1896, 



Piicuniotliorax, hliowiiig heart on the right ami cullapscd lung on the left. 



Pyo-pnoumothoi*ax. Patieiit at angle of 46** before n])eTation. n, air ; 6, fluid ; 
r, Hite of operation ; d, right bonier of heart, 

IVest's l^settses of the Organs of Respiratioiul [Charles Griffin «(: 6V)., Ltd. 
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As to the general f/equency of pneumothorax among phthisical patients 
living, there are no statistics upon which any reliance can be placed, nor are 
such calculations of any practical value. 

Biach states that 1 per cent, would represent the average liability of phthisical patients to 
pneumothorax ; but I think it is really much less than this. 

Sex. — The sex; is specified in 98 cases. Of these 75 were men and 23 women, 
giving a relative proportion of about 3 to 1. 

The St. Bartholomew’s Hospital statistics give 34 men to 9 women, or nearly 4 to 1. 

It is strange tha^t there should bo this difference between the sexes ; yet most of 
the statistics show this. Accepting this marked difference as a fact, we must refer 
it, I suppose, to the greater exposure to strain and effort to which men are subject. 


Table of Ages. 



Totals. 

-5 

-10 

-15 

-20 

-30 

-40 

-.50 
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Victoria Park Hospital, . • 

98 

1 

1 

1 

13 

55 

23 

3 

1 

St. Bartholomew’s Hospital, . 

43 

2 

0 

0 

4 

23 

9 

3 

2 


141 

3 

1 

1 

17 

78 

.‘32 

6 

3 


Age. — Of the 98 eases in the Victoria Park Hospital tables in which the age 
is given, 78 occurred in persons between 20 and 40, and 13 more between 15 
and 20 years of age; so that 91 out of 98 occurred at those periods of life 
during which phthisis is most frequent and its mortality highest. 

The St. Bartholomew’s Hospital statistics show the 8»ime result, for 32 out of 43 cases 
occurred between 20 and 40, giving a percentage of 75, while the Victoria Park statistics 
give a percentage of 77 for the same period. 

The youngest case in these series was aged 3 years, and the oldest 60 years. 

In the St. Bartholomew’s Hospital records several cases have occurred in children under 
5 years of age, and most of these followed tracheotomy. This fact is interesting as showing 
that in a general hospital it is the rarer and accidental cases of pneumothorax which are 
mure frequently admitted ; so that they bear a much higher percentage to the cases due t(f' 
phthisis than is met with in other places. 

Pneumothorax may occur, apart from tracheotomy or traumatism, even in infants. 

Thus Ormerod records a case in an infant 6 months old, the result of phthisis. Cases arc 
also recorded in children of 7 mouths and 11 months by Douglas Powell and Norman Moore 
respectively. The youngest case known is described by Angel Money at the age of 3 months. 

Side affected. — The side affected is specified in 83 out of the 101 cases. 
It was on the right side in 41, with 28 deaths; and on the left in 42, with 26 
deaths. From this it would appear that the liability of the two sides is equal, 
and that the side affected has no influence upon the prognosis. It is, however, 
generally stated thrfb pneumothorax is more frequent on the left side than on the 
right in the proportion of 3 to 2 or 2 to 1. 

Taking the combined statistics given in Wilson Fox,^ the proportion is 5 to 3. 


• 

Left. 

Right. 

Totals. 

• Walshe, # 

55 

32 

87 

Behidft 9 

26 

17 

43 

Reyuaud, 

41 

27 

68 

Mouuerit and Fleury, 

50 

25 

75 

✓ 

172 

101 

273 

63 per cent. 

37 per cent. 
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On the other hand, Lacnnec stated that the right side was most often 
affected. The question has, however, no practical importance. « 

The Perforation. — Of the 101 cases 66 died in the Hospital, and there 
were records of the post-mortem examination in 43, in every one of which 
phthisis was present. 

The perforation was found in 25 instances. Weil also found the hole in 26 
out of 33, a somewhilt larger proportion. The chances of finding the perforation 
at the time of the autopsy depend chiefly upon the duration of the case ; for, 
the longer the period since the occurrence of pneumothorax, the greater the 
prospect of the hole becoming closed. , 

III 19 of these cases the duration is known. It was short in 11, i.e.j less than a 
week, in some only a few hours, in others a few days. In tlie remainder tlie duration was munli 
longer ; a month in two, six weeks, nine weeks, and eleven weeks in one, and in one as niuoli 
as four months. 

Hence the perforation, though, as would be expected, most easily and 
commonly found in recent cases, does not necessarily become closed even in those 
of long standing. 

The hole often requires to be carefully searched for, especially when the lung 
is so completely collapsed as it usually is ; but if not found on inspection, it may 
be necessary, before removing the lung from the body, to cover it with water and 
then gently drive air into it from the trachcii, when, if the perforation exist, the 
air-bubbles escaping from it will betray its position. 

The perforation is, as a rule, single, and this has probably almost always been 
the case when it is found closed post-mortem. 

In the 25 cases in which the wrfoi-ation was still imtout it wrfs single in 20 ; 
ill the remaining 5 there were two limes in 3 case.s, and in the other 2, four holes and six 
holes respectively. Louis gives a case in wliicli there were liftoen perforations. 

Of course, in other cases than phthisis, especially where there has been 
gangrene of the lung, the perforations may be very numerous. 

Thus ill a case in St. Bartholomew’s Hospital Museum, the pleura in the aflccted part is 
simply riddled with openings which number thirty or forty ; and in a few cases also in which an 
empyema has burst through the lung and been followed by pneumothorax, the openings may be 
multiple. 

Its size, — In the great majority of cases the hole is small and rdrcular. It is 
generally one or two lines in diameter. 

Wulshe mentions, as the largest he has met with, one which was about the size of a fourpenny 
piece ; but I have seen one myself in which there was an irregular o|)cning as large as a five 
shilling piece. 

The oval or circular shape is due to the contraction of thef elastic lung round 
the aperture; for the hole made by 4 . straight incision into the lung with a knife 
takes the same form. Where there has been a discharge of pus through the 
lung, the hole may be of larger size ; but even then it is, as a rule, under a quarter 
of an inch in diameter. 

The edges of a recent perforation are usually pulpy, soft and q|scous ; Ijut in 
cases of longer standing they may be tough and fibrous. • t> 

The hole generally leads directly into a superficial cavity in the seat, as a 
rule, of recent caseoiis change ; that is to say, it is a recent cavity and not a 
chronic one that usually leads to pneumothorax. 

Its position, — The favourite position of the opting is in the postcro-lateral 
region, in the lower part of the upper third of the lung, and therefore usually 
in the lower part of the upper lobe ; but occasionally in . the upper part of the 
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middle or lower lobe. This is, no doubt, to be explained by the fact that in most 
ca^^s the upper part of the pleural cavity is obliterated by adhesions, and that 
the perforation takes place immediately below them. 

Seat of Perftration. 
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I do not know that the position of the perforation can he delinitcdy associated 
with any other fact of importance ; but it is interesting^ to remember that it is 
in the mid-axillary region that the sudden pain is usually felt when the pueuiiio- 
thorax develops. 

Wlien the openings wc?i-e multiple tlioy were found in the upper third of the upper lobe in 
1 case (six openings), and in the lower part of the upper lobe in 1 (two openings), and in 
both linper and lower Jobes in 3 cases. In one of tliese latter eases there were thnuj openings 
in the lower part of the upper lobe, and one in the upper part of the lower. In another there 
were two openings, one in each of the h»bc.s. liesides thesis ther«i was another case in which 
there were two openings, both in the lower lobe, one inch only from the base. 

The Amount of Previous Disease. — There is no necessary relation 
between the amount or extent of phthisical change in the lung and the occur- 
rence of pneumothorax. It may be stated that, as a rule, the liability to the 
jiffection is greatest in rapidly-«advaiicing cases, y'.e., in those in which the pleural 
adhesions are either not extensive or have not had time to become firm, and, as 
a corollary of this, it follows that pneumothorax does not necessarily occur on 
the most affected side. Indeed, in no inconsiderable nnriiber of cases the amount 
of disease in the lung is quite small ; and it may even be that the only focus of 
disease is the cavity, and that, perhaps, quite a small one, which has ruptured. 
One or two examples of this will be referred to later, and the fiict is of importance 
because of its bearing upon the question of pneumothorax occurring in apparently 
healthy persons ; ♦hat is to say, in those who, previous to the pneumotliorax, 
have presented no obvious signs of disease of the lung. 

Wintrich states that pneumothorax may occur in phthisis as the result of 
ruptuJfe of an emphysematous part of the lung near a chronic cavity. I have 
never myself seen anything post-mortem which could support this view, but 1 
harftly venture to deny its accuracy. 

In most (%tscs the perforation leads directly into a small cavity, which, on the 
other side, communicates with a bronchus, so that there is a free passage for the 
air from the air-tubes into the pleura. Occasionally there is a longer track 
through the lung before thg bronchus is reached. This, however, does not so 
often occur in the lung itsei^i as outside it through a thickened pleura. 

1 <y. Wilson Kox, p. 1105. « West, Lancet, May 3, 1884. 
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Tliiis I have seen a sinuous track of 2 inches or more in length, running from the middle of 
the apex downwards, and opening where the adhesions over the upp(h’ lobe ended. In this base 
there can be no doubt that suppuration had occurred in connection with the cavity, which had 
tracked downwards and ultimately burst into the pleura. 

The orifice is occasionally described as valvular, and accordingly pneumo- 
thorax has been described as open, closed, or valvular — open when the perfora- 
tion is patent, closed when it is closed, and valvular when it permits the entrance 
of air during inspiration, but not of its exit or expiration. This is a clinical 
rather than a pathological classification, for there is nothing seen poat-mryrtem 
which resembles a flap or valve. The hole, it is true, may be itself closed 
during expiration, or, if the hole remain patent, its communication ivith the 
bronchus may be occluded. AVhen a cavity perforates the pleura, the walls 
round are usually soft and flaccid for some distance, and on expiration arc forced 
inwards. In this way the edges of the hole may be brought together ; or the 
cavity, if it be a small one, may be closed completely. This is, 1 believOi tlie 
actual mechanism of the valve action when it is present. 

Effusion. — Effusion occurs in most cases of pneumothorax which last any 
time. A few, it is true, recover completely without effusion, but these form but 
a small proportion of the total number, while in others death occurs before there 
has been time for any fluid to develop. 

Moiinerut and Floury ^ give 16 cases out of 147 in which no fluid formed, i.c., approximately 

11 per cent. In .5 of my own cases there was no fluid, the pleura being quite free from all 
inflammation in 3, and slight dry pleurisy only being present in the other 2. Five cases out 
of 43 would' yield about the same percentage, viz. 11. 

The effusion is not necessarily pumlent in cliaractcr, as was formerly taught. 

In 20 out of the 43 cases Hhe nature of the effusion was earofully nolerl ; sci um was found 
in 4, sero-pus in 8, and pus in 8. In other words, the , effusion was serous or scro- purulent in 

12 out of 20, ill 60 per cent., and purulent in 40 per cent. This accords with statistics of 
Weil and Nctter. 

Weil, . . 26 serous or sero-purulent, 16 purulent : . total, 42 

Nettor, . . 13 ,, ,, 3 . ,, 16 

39 19 ^ 

It seems, therefore, that, speaking generally, the chances of the effusion in 
pneumothorax being serous, sero-purulent, or jmrulent, are about equal ; in other 
words, that a purulent effusion is met with only in one case out of three. As 
will be seen, this is a fact of some importance in prognosis. 

The serous effusions, as a rule, contain only the tubercle bacillus, and this 
may be demonstrated sometimes by microscopical exaniinatioA' of the sediment ; 
but, more often, its presence can only be proved by inoculation. 

Tlie purulent effusions also contiftn tubercle bacilli, which are often more 
easily demonstrated than when the fluid is serous; but other organispis are 
Ijresent as well ; for example, the stajihylococcus and putrefactive organisms, as 
well as the encapsulated bacillus of Friedlandcr and others. ^ ^ 

Whatever the organisms are, they must be derived from the /rarity in the 
lung which has been ruptured, and many of these cavities already contain other 
bacilli than those of tubercle. 

The serous effusions often retain their character for a long time, .and if 
they become purulent, the change is due to subsequent infection with pyogenic 
^.jllffganisms, 4>., with other organisms than the tubercle bacillus. 

* Netter, Charcot, Med,, Art. Path. a West, Lancet, May 3, 1884. 



PNEUMOTHORAX. 


833 


Sec. 72.] 

* In most cases of ^ion^ dumtioii the effusions spontaneously become sero- 
punilent or purulent sooner or later, and this is almost without exception the 
case when the side has been opened either intentionally or spontaneously. 

The effusion is not infrequently purulent from the commencement, and may 
then rapidly reach a large amount. 

Thus in one case 2 pints of jms were ftmnd four days after the onset of piicuiuotliorax. On 
the other hand, even in cases of long duration, the aniouiit of ]>us may he small. It has been 
known to reach 2 ounces only after eleven weeks, and ounces only after four months. As a 
rule, when pus is present, the longer the case lasts the larger tlie elfusion becojnes. 

Serous effusions indicate less serious irritation, and are often of small size. 

Thus in 2 cases of four days’ dui'ation, only 2 ounces of serous iluid were h)iind, and in 
another of a wreck’s duivition 3 ounces only. 

On the other hand, they may be of rapid development. 

• * 

Tims, 10, 15, and 20 ounces were found in 3 eases of less than four days’ <luration, and 
in some other cases of short duration an even larger umouiit was found, though not actually 
measured. 

A serous effusion may remain serous for a very long time, and that, too, even 
if paracentesis has been ])erformcd more than once. 

I have seen one case of the kind in which the eifusion still remained serous two years after 
tlic' pneumothorax had occurred. 

The Air in the Pleura. — The (piantity of air in the pleura pod-woHt^in may 
be very large, for the pleura is often distended to the uttermost. The al>solute 
amount is, however, of little importance, for this will vary with the size of the 
individual thorax. 

lU rAmipoaition , — The air in the pleura varies somewhat in composition in 
different cases. Thus if it enter from without through a wound in the chest 
walls, it is,' of course, to begin with, simply atmospheric air. If it cuter through 
a perforation in the lung, its composition will be somewhat different, and 
approach more nearly to that which is found in tlie vesicles of the lung. Tliis is 
fairly constant, and has approximately the following percentage composition ; — 
Nitrogen, 79*5 ; carbonic acid, 4'38 ; oxygen, 16’(). 

If the opening remain patent, the air changes little in composition. If, how- 
ever, the opening be closed, changes begin at once. The oxygen is rapidly 
absorbed, and may before long entirely disappear, while the carbonic acid increases 
considerably, at any rate at first, the nitrogen for a time remaining stationary. 
Experimentally this has been shown in animals by consecutive analyses of air 
injected into the pleura for the purpose.^ 

The amount ^ carbonic acid present in the gas has been used as a test of the 
patency of the opening. 

Thus Ewald ® has shown that in oiien pneumothorax, that is to s/iy, where there is a free 
communication with the lung, the carbonic acid averages about 5 per cent. ; and that if the 
opening be closed comj)letely, it may reach 15 to 20 l)cr cent, lie tliereforo formulaUid tlie 
proposition that if the carbonic acid does not exceed 5 ])Cir cent., the opening is jiatimt; if it 
exceed 10 ]»er ficnt., it is closed ; if it lie between 5 and 10 pin* cent., the ojKuiiiig is iirobably 
valvular. J. do not know' that the clinical importance of these facts is as great us it might 
appear. 

The earliest analyses of the gas in the pleura were made by Dr, Davy,* whose results were — 
nitrogen, from 88 to 90 per cent. ; oxygen, 2'5 to 5'6 per cent. ; carbonic acid, 6 to 8 per cent., 
with traces of HgS or (NH 4 ) 2 S if nutrid fluid wei*e xiresent. These results arc merely interesting 
as a matter of history. 

* Rodet et Pourrat, Soc. de Bioiogie, 1892. * ChariU Annalcit^ 1875, vol. ii. 

* Philoaoph, Trans. , 1 820. 
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I do not know that any systematic analyses have been made of the gas during 
the stage of the disappearance of a pneumothorax in man. We know, however, 
.that the oxygen may, in time, entirely disappear (Demarqiiay ^), while, foratinie, 
the carbonic acid increases ; but as all the gas, even the nitrogen, is ultimately 
absorbed, it is evident that the composition of the gases must vary greatly at 
different periods. 

COURSH — MORTALITY — DURATION. — As long as dyspnoea 
continues urgent, the patient is in grave danger ; and the greater the danger the 
more urgent and continued the dyspnoea. If the dyspnoea subside, the risks 
are of another kind, and vary with the nature and amount of the effusion 
which forms. If no effusion form, the air may be absorbed and the pneumo- 
thorax disappear. Yet, in any case, the patient may die, and that before long, 

. not of the pneumothorax or its consequences, but of the disease which caused it, 
i.e,, of plithisis. Many of these points will be more fully discussed under the 
heading of Prognosis. 

Mortality. — In a disease which is so fatal as pneumothorax, the mortality 
and duration stand in close relation to one another. 

My own statiatic-s arc, as stated, based on three series of cases ; the first, 101 cases from the 
records of the Clicst liospilal, Victoria Park ; thi‘. second, a series of 43 cases from the 
records of St. llaitholomcw’s Hospital ; and a third of 20 cases which have been under 
my own personal care. 

Of the fu*st series of 101 cases, 66 died, giving, roughly speaking, a mortality of 2 out of 3 ; 
but of these 101 cases, in 74 the pneumotliorax developed in the hospital, of wliich 57 died, 
i.«., 77 per cent.; while, of the 27 cases of pneumothorax which were admitted into the 
hospital with pneumotliorax, only 9 died, 33 per cent. The dilferencc between the two 
sets of iiguros is to bo e.vplained by the fact that the mortality of pneumothoittx is greatest in the 
first few days wliich follow the onset ; while the latter gi’oup of cases consist entirely of those 
who had survived tliis period for varied lengths of time. Tlie rate, therefore, given by the 
first group probably api»roache.s more nearly to the true mortality of the disease than the " 
other. 

In the second scries of 43 cases, 26 died, giving a rate of 60 per cent., and this is also the 
rate yielded by tlie third seiics of 20 cases under my own care. 

We may conclude, therefore, that the general mortality of. pneumothorax 
ranges somewhere about 70 per cent., i.e., rather more than 2 cases out of 
3 die. 

Saussier’s figures give a much biglicr rak*, viz., 131 out of 147, or about 90 j-'cr cent. 

I think we may fairly claim that pneumothorax is sharing in the general 
diminished mortality of diseases of the pleura, and this I Avould attribute to the 
better comprohension of the true nature of the disease and its dangers, and to 
the better treatment of .the cases during the early days of the attack, when the 
risk is greatest. 

Duration. — In the first series of JOl cases, the duration is known exactly in 
39, and approximately in 37 others. 

Of the eases in this latter group, the ]meumothomx occurred in 10 patients during their 
stay in the hospital ; hut the {Miticnts recovered sufficiently to leave, so that the terminus ad 
quern is not lixod. In the 27 other cases the patients were admitted with it, a« d in manfy of 
these the terminus a qno^ f.c., the date of onset, was not quite certain. « 

' Altogether pneumothorax occurred 74 times in patients while they were in 
the hospital, and in these cases the duration is known in 31 exactly, and very 
nearly in 8 more ; while in the remainder, all that cqp be said is that the disease 
did not last less than a certain time, that is to say,^ the length of the stay in 
the hospital. 


> Oaz, Medic., 1865, p. 496. 
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* Table ehowinp Duration in 76 Casex. 



0/ihe 39 cases in which the duration is known, 10 fwitujiits died on tlio day ; 2 within 
twenty minutcH and thirty minutes respectively of the athick ; the other 8 within ti few liours. In 
ail 18 had died by the end of the first week, and 21 by the end of the fortnif'ht ; towliich miiy be 
added 8 more cascsf in wliieli the dui’ution cannot bo q^uito determined, thou^^h it was certainly 
less than fourteen days, making tlius 29 out of 39 eases wliich were fatal within the fortnight, 
i,e,, nearly 75 jicr cent. ; in other words, 3 out of every 4 case.s. 

Six more died within the second fortnight, making thus 35 deaths out of 39 cases within the 
moii^i, or 90 per cent., a figure which exactly agrees with Sau.ssicr’s statistics already 
refen-ed to. 

I believe these statistics are too high for the results of the ^n’csent day, us will be seen when 
1 refer to the^ore recent series of my own ^lersonal cases. 

Of tlnfreAaining 10 |)er cent, or whatever the exact figure may be, i.e,, of those jiatients 
who did not die within the month, the duration was considerably longer, many weeks, 
occasionally many months, and some {jutients recovered completely. 

0/ the 35 cases in which the duration was uncertain, 9 were admitted with jmeumothorax, 
and died in the hospital ; 10 develojicd pneumothorax in the hospital, and left at varying dates 
after the attack, some of whom Vere known to have died subsequently at their own homes; 
while 18 patients were admitted with pneumothorax and left with it. Of this second group, 
taking all the cases together, 10 died within the first month, 8 more within the second, and 2 
more within the third, making 19 in all. 
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Taking the two series together, of 74 cases, 45 died cwithiii the month, a.e., 
60 per cent. ; 9 more died within the second month, making 71 per cent. 

Of the remainder, the duration may be much longer, and some may recover ; 
thus 7 were known to be alive at the end of the third month, 1 at the end of the 
' fifth, and 1 at the end of the ninth. 

Of the 20 cases which were under my own care, 12 died and 8 recovered, 
giving a mortality of 60 per cent., which is exactly that which the records of St. 
Bartholomew’s Hospital for fourteen years also yield. 

A case is recorded (in the Guij^s Hosp. Rep. 1 860, viii. p. 20) of hyd(opneumothorax of 3 
years’ duration ; the patient used to amuse his friends by producing siiccus.sion. 

The Cause of Death. — The real mortality of pneumothorax is difficult to 
arrive at ; for it often happens that the patient gets over the pneumothorax, 
possibly even recovers completely from it, and yet dies before long, either of 
the disease which caused the pneumothorax or of the results to which the 
pneumotliorax indirectly led. 

The causes of death must be dealt with in three groups : the first, in which 
death is the direct result of it, and due to the complications which follow, e.r/., 
empyema ; the third, where it is the result of the original disease, e.tj., phthisis, 
to which the pneumothorax itself was due, the pneumothorax being at the most 
but a more or less serious complication, possibly accelerating the end, though 
not itself entirely responsible for the result. 

1. The great majority of the fatal cases of pneumothorax die, as already 
stated, within the first few days of the disease ; nearly one-half, 46 j)er cent., die 
within the first week. 

Of the cases that were fatal during the first fortnight, no less than one- third died on the first 
day ; 2 within twenty minutes and thirty minutes respectively of the onset of the disease, and 
the majority of the others within a few hours. 

Where death is the direct result of pneumothorax, the cause of death is 
suffocation. This is due in most cases, as already stated, to the sudden embar- 
rassment of the respiration and circulation consequent upon the disease, and it is 
not so much the amount of change as the suddennesB of it that is the cause of 
the grave symptoms; so, that if time be given for the circulation and respiration 
to adjust themselves, the urgency of the symptoms may pass off, anrl thus it may 
be stated, that every hour the patient keeps alive, the better the chances are of 
his passing safely through the Initial dangers. 

Another, and diffepdnt, cause of suffocation, mechanical rather than physio- 
logical, lies in the sudden discharge of the contents of cavities into the air-tubc.s, 
which get sucked into the remaining lung and thus choke the patient. This I 
have seen occur more than once. ^ 

I.distly, there is a class of case in which death may be called sudden or imme- 
diate, and may be referred to shock. 

Tliis is very rare, and I have never seen an instance of it myself. Lebert describes a case in 
a young medical man of the age of 28. 

In tti6 2 cases in which the patients died within twenty minutes and thirty ^inutes res|«c- 
tively of the onset of the disease, the cause of death was acute suffocation and no^h^ck. 

The initial dangers can, no doubt, bo greatly diminished by the early recog- 
nition of the disease and its appropriate treatment, and it is probable that the 
diminished mortality of pneumothorax in recent years is due to improved 
diagnosis and treatment. 

: ' , 2. Where death follows at a later period, it is often the result of the effusion 
^consequent on the pneumothorax. 
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•As already stated, the effusions are, roughly speaking, serous in one-third of 
the cfises, sero-puinilent in another third, and purulent in the remaining third. 

Where the effusion is purulent, sooner or later the side is opened, either 
because the empyema points or discharges itself, or because it is deliberately 
incised. The condition then becomes one of an open empyema, and under un- 
usually unfavourable conditions ; for, owing to the prevailing prejudice against 
early incision in pneumothorax, the lung may have become bound down and cannot 
subsecpiently expand ; and secondly, because of the complication of the effusion, 
with more or less extensive tubercular disease of the lung. Any way, the patients 
die usually of astfieiiia, the result, partly, of the prolonged discharge, and partly 
of the phthisis. 

3. In the third group of cases it is not of pneumothorax that the patient 
dies, but of the original disease which produced the pneumothorax. This is, in 
m6s1i»cases, phtliisis. 

In many of these cases the pneumothorax is nothing inore than a more or less 
grave complication, which may accelerate the end, though it be not of itself the 
cause of death ; in other cases, though tho patient is actually dying of phthisis, 
the pneumothorax which has been produced may get completely well, 

PROGNOSIS. — In dealing with prognosis, we must presume tliat we have 
a case of complete and not of y)artial pneumothorax to deal with, for localised 
pneumothorax is comparatively an unimj)ortant affection ; also that when pneumo- 
thorax results from the discharge of an empyema through the lung or externally 
through the chest walls, the prognosis is that of empyema and not of y)nt!umo- 
thorax, and therefore rcjlatively more favourable. 

The three considerations usually embraced by the common term ‘ prognosis * 
re<|uire, in a case of pneumothorax, to be separately dealt with. They are, first, 
the immediate risk to life ; secondly, tho possible duration of life ; and, thirdly, 
the chance of ultimate recovery. Many of these j)oints have been already 
incidentally referred to in treating of the mortality and duration of the disease. 

1. As regards the immediate risk to life, — This is always great, and greatest 
during the early hours and days of the disease, as has been already shown ; so 
that, speaking generally, other things being equal, the chances of life increase in 
proportion to the period which elapses from onset ; but in any given case the 
actual prognosis at the time must be determined by many other considerations, 
of which the following are the most impe^rtant 

(1) The urgency of the symptoms. 

(2) The effect produced upon the opposite lung, and the amount of pre- 

vious disease in it. 

(3) The effect upon the heart. 

(4) The general strength of the patient. 

(5) The nature of tlie cause, e.r/., injury, jdithisis, gangrene of the 

(1) llie urgenry of the symptoms, — This is measured practically by the amount 
of dyspnjca*hiid cyanosis, which is often so extreme that, unless relief can be 
given, the patient must die. The greater the relief given by [)aracentcsiH, and 
the longer the interval between successive paracenteses, the better the immediate 

, prognosis. 

(2) 2'he condition of tli^ opposite lung, — This lung, being overworked, may 
not be equal to the strain 4ipon it, and if it give way, the physical signs of con- 
gestion {i,e,, of bronchitis) will manifest themselves. Thus it is that rhonchus 
and sibilus become signs of very bad omen. 
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The amount of previous disease in the lun<^ is impertant, inasmuch asothe 
liitig is rendered thereby less able to meet the extra demands made upon it. 

(3) Ttie effect upon the heart, — The difficulty of circulation throws extra 
woVk upon the right side of the heart, and if this exceed a certain amount, 
dilatation and its consequences will be the result, a result which will be the more 
likely to follow if the heart be ])reviously diseased or enfeebled. 

(4) The general strength of the patient, — This is important in two respects — 
first, in so far as it affects the muscular power ; for this is taxed, on the one hand, 
in the i*cspiratory muscles which have so much extra work to do, and on the 
other, in the heart, which, in a weakly patient, is all the more likely to give 
way rapidly : secondly, in so far as it affects the general stamina or powers of 
endurance of the patient. 

(5) The nature of the muse. — lastly, a good deal will turn upon the disease 
which has led to the pneumothorax. In the vast majority of cases this is phthisis, 
and this class of case may be taken to represent the average. 

As giving a prognosis better than the average, may be instanced cases of 
pneumothorax following simj)lc injury, such as a stab or a fractured rib, and as 
giving a worse prognosis, cases of gangrene of the lung, for these are almost 
invariably fatal. 

II. As regards the duration of life^ if the urgent initial symptoms have passed 

off, the prognosis will depend upon the general strength of the patient, and upon 
the nature of the disease with which the pneumothorax is associated ; but princi- 
pally upon the complications to which the pneumothorax may lead, i.e.^ upon the 
occurrence of effusion. Jind its character. ^ 

III. As regards recovery. — Speaking gencmlly, the number of recoveries in 
pneumothorax is small. Most statistics give a more or less complete recovery in 
not more than 10 per cent. 

The figures derived from the St. Bartholomew’s records yield over 25 |>er cent. , and my own 
cases are even more favourable still. 

In my own 20 cases, 5 recovered completely and remained well for long periods ; in 3 the 
recovery from pneumothorax was complete, but the patient died subsequently of phthisis ; and 
in 3 others recovery was incomplete. Besides these, I have seen two other ca.ses in consultation 
in which recovery was complete, and the patient remained well for many years. 

The most favourable cases are those in which no effusion takes place. The 
air is then simply absorbed, and often with considerable rapidity. Of this 
result there were 4 instances, and to these may be added the consultation cases 
referred to. « 

In another group of cases effiisic^ forms, but it is serous, and recovery then 
takes place, with or without paracentesis, just as it does after ordinary serous 
effusion. 

Sometimes the fluid, after being removed by paracentesis, does not re-form ; 
but the air remains for some time longer, though it is ultimately absorbed f^so. 
In other cases the air is absorbed first, and fluid takes its place ; ^le^^casc then 
becomes one of ordinary serous effusion, and recovers in the same way. 

When the effusion is purulent, the prognosis is much more serious ; but even 
some of these eases, in time, recover. In one of my cases expectoration took place* 
through the lung, and in the end the patient recovei^d completely. In one other 
the pus was discharged externally and recovery was iVnperfect, the patient being 
left with a discharging sinus for more than twelve months, by which time exten- 
sive phthisis had developed, of which the patient before long died. 
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CASES OF RECOVERY, 
z. Witiiout Effusion of Fluid (Simple Pneumothorax). 

Case 1. — Acute phthisis — P'lieumothoi'ax of the. left, side dci'cloptiuj in. the hospital — Complete 
recovery in five weeks — Rapid progress in the phthisis^ ami death sohsegitenily^ at home, from 
'Martha L., aged 19, was admitted iiitci the Cliest Hospital, Victoria Park, with ucuto 
phthisis of the right apex, and with some early mischief on the left si«le also. The disease was 
probably of about three months' duration. .On April 7, six weeks after her admission, she was 
seized one morning with pain in the left side and some shortness of bn'ath. The symptoms were 
^ not very urgent, but s^io was found, on examination, to have ])nouiiu)thorax of the left side, with 
^considerable disjjlaeement of organs. No fluid fimned ; the air was absorbed, though somewliat 
■ slowly, and by May 14th (/.c., live weeks from the onset) tlie two layci*s of tlie pleura were in 
contact ill most places and dry friction was hoard, and by the end of the nionth (/.<*., seven weeks 
from the onset) the condition of the side was the same as before the pneumothorax ; lln^ Iieart's 
apex was in its normal place, and over it a well-iiuirked pleuro-pericardial fricti«)n was present, 
which jjersisted for a shoit time and then also disappeared. , 

The lung re-expq-iided completely, and nothing w'as left but a little iiniiairment of percussion 
at the base behind. Theio had been no evidence at any time of fluid, and succussion had been 
entirely absent. 

The temperature was hectic throughout, and was completely unaflected by tln^ occurrence of 
pneumothorax. ^ 

On July 10th she left the hospital at her friends’ request, abimt twelve w(jeks after the 
onset of the pneumothorax. The phthisis had all the time been making very rapid progiuss, 
and a few weeks later caused the ])atient’s death. 

Case 2. — Pneumothm'ox, leftside, without definite symptoms nt time of onsets without effusion, 
and, with complete recovery, — Samuel I)., aged 40, a miner, was sent up to me by Dr. I’jirry Jones, 
of I’inxton. About six weeks befort? admission he was at work, ami felt a pain in ibe left sidi^, 
which mode his breath somewliat short. The dyspmea was not severe, so that he was able to 
continue his work, and he remairierl at work until shortly before I saw him, with no special 
discomfort excefit that he found his breath a little shurtiir than usual on effort. Kor this ho 
consulted Dr. Parry Jones, who found that the patient had pneumothorax, and sent him up to 
the hospital to me, although the man did not think himself ill enougli to be placed upon tho 
sick list. , 

The whole of the left side was tympanitic to percussion almost to the very margin of the ribs ; 
the heart was displaced, so that impulse was felt below the right nipple, and the pleura extended 
an inch and a half to the right of the .sternum, opposite the third rib. There was no bell sound 
or succussion ; the breath sounds were absent everywhere except in the interscupulur space and 
a little below this, and hero the bi’catliiiig was exaggerated and some metallic tinkling licanl. 
The movements of the side were quite free. 

I made the following note at tha» time : — The patient has pneumothorax of the left side. 
The amphoric breathing and metallic tinkling are probably pro<iueed in tin; lung, but tho 
opening itself is closed. The free movements of the side indicate that the lung is not bound 
down, but expands readily on insjiiration. 

On 3id September tho patient was quite W'cll, tho air completely absorbed, and the lung 
re-oxpanded. The following note was then taken : — ^The percii.ssioii is equal on the two sides, 
the cardiac duliiess in its normal place ; the sttnnach resonance is a little Jiiglier than normal ; 
over a small spot, at tho base behind, there wa.4 probably a little jileurisy, fir the pe.reu.ssioii 
was slightly impairedftlio breath sounds feeble, ana some tine crepitation, piubjibly pbuiritic fric- 
tion, heard on deej) inspiration. Excejit f(>r this, tho voice- lind breath -sounds were normal 
over tho whole side. Tne jHiticnt gained 14 lbs. in weight in the liospital, and looked and felt 
quite well. 

Onoi or twice during liis stay he had a little haemoptysis, fnun which ho had sulTered 
occasionally before his attack. 

Dr. Pariy J^es was kind enough to send me the following reiiort of him, ten years after his 
attack of pimumothorax : — “I find Samuel G. has been at work ever since 1886, and has had 
no illness, lie appears to be now in good health, and his chest is in every way nurmai. 1 hear, 
however, from a doctor who saw liinrf a few weeks ago, that ho had then a very slight attack of 
pleurisy on the left side, but of this there is no sign left. He a]>pears to be very vigorous, and 
^ recently figured in an affiliation ease.” 

Case 3. — Man, under treatffSent for phthma, developed, right puewtmthorax — Complete 
recovery in six weeks — Well twelve months aftervmrds* — Alfred 11., aged 24, had been under 

V observation fbrsome time, suffering from phthisis, but without any very marked physical signs. 

V On 7th November he was suddenly sensed with severe pain on the right side, and dyspnrea, and 
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was taken to the Royal Chest Hospital, where Dr. Hensley drew a(f a large quantity of ait' next 
day by means of the aspirator. The {latient left that hospital and came under my care four 
days later. The dyspiuea had disappeared, but tlie physical signs of pneumothoi'ax ‘were 
obvious. Tliere was no distension of tlie side to sight or touch, but there was a good deal of 
subcutaneous emphysema which had followed the paracentesis. 

The heart was displaced, so that the apex beat was felt 1 inch outside the left nipple line ; 
there were loud bell sounds and amphoric breathing over the whole side ; succussion was absent. 
On IStli November the physical signs wore the same, the bell sounds and amphoric breathing 
well marked. On 20th November the physical signs were unaltered, but the apex of the heart 
had returned to the nipple line. On 9th December the bell sounds had di.sappearcd, and did 
not subsequently return ; the amphoric sounds were very weak, and the heart’s apex was within, 
the nipxde line. On 20th December the right side seemed to be a little Hatter and to move 
soni!‘Avliat less than the left, but othci-wise to be normal ; the amphoric breathing had also 
disa]i))eared, and natural breathing was heard over the whole side, back, and front, while the 
apex of the heart was in its normal place. 

Thus within six weeks the air had been completely absorbed and the lung had re-expanded ; 
the patient seemed jierfectly well and was discharged. He was often seen subsequently,' and, 
though troubled from time to time with cough, remained in better health than usual, and,' indeed, 
gained flesh. 

With the exception of a little sti-eaky haemoptysis five months after his discharge, he remained 
porfeetly well, and was known to be in good health more than a year after the occurrence of the 
pneumothorax. 

Case 4. — PncAimothorax^ right side, probably third attack, no fluid — Complete recovery , — 
William D., aged 22, was <lelicate as a boy and was subject to cough, but of recent yeai-s had 
grown strongci', and become fairly active and strong. He was in his usual health until last 
August, when, whilst walking, ho had a sudden attack of pain just above the right clavicle, and 
felt a bubbling sensation in the right side, and the breath suddenly became short. After this he 
noticed that he had a “ churchyard cough,” but he was able to keep to his work, but obliged to 
avoid all violent exeixjisc for about a fortnight, when he got quite well. 

In the beginning of November, that is to say, four months later, after a game of football, in 
which he was, on more than one occasion, heavily charged, he became again short of breathi 
'i'liis lasted about a month, but in the end he again got perfectly well. Ho remained well until 
just before Christmas (23rd December), when suddenly, after getting up in the morning, the 
shortness of breath again appeared, and continued so until his admission into the ho.spital on 
4th January. He was then found to have pneumothorax of the right side. The chest was fairly 
well dcvehqied, but was a little flat in the upner |)art; the heart’s apex was in the left ninple 
line, but the pleuritic hyper-resonance extendea across the sternum for nearly an inch to the left. 
On the right side the breathing was amphoric in character, but no bell sound was obtained and 
no succussion. The liver dulness in front waaat the lower edge of the seventli rib, so that the 

n ianitic percussion did not extend exactly to the costal arch. 

he diagnosis made was that the ^mtient hod had pm^gmothorax, and that the air had been 
jiartly absorbed. The patient presented iio symptoms ; the temperature was normal and he 
scorned well, so that on the 17th ho was allowed to get up, and on the 24th was uj) all day. H^ 
could get about without any shortness of breath, and the physical signs were not much altered. < 
On 6th Febmary the following note was taken ; — Shape of the chest symmetrical ; movements' 
free, but a little more GX|)ansion on the left side than the right on deep inspiration ; liver now 
stands at the sixth rib in the nipple line on the right side ; cardiac dulness normal in place and 
size. Percussion note still a little hyper-resonant on the right side, the left normal. 

The breath sounds vesicular and audible down to the base, though a<Iittle more distinct ai: 
the apex than elsewhere. A little fine cisepitation in the mid-axillary line was hoaid, where some 
pain had been complained of. 

The patient was seen many times subsequently, and was known to be in* excellent health for 
many inontlns, when he became lost to observation. l • 

Cases. — riieumothorax in an apparetUly healthy girl — Recovery, — ^The following account 
of the case was sent me by Dr. Waldo of Clifton : — “ The young lady, aged IS,' thought she felt - 
something give way in her right side when dancing. She was first seen' by me on 14th' 
August 1890, when she complained of a sharp pain under the right collar bone. The heart’s 
apex was half an inch outside the ni])ple line on the left side, and there were the ordinaiy 
signs of pneumothorax, but no succussion. Shorily afterwai'ds you saw her and recommended 
that she should st*iy in bed for some weeks. 1 have a note that on the flth of October 1890 the . 
heart’s apex was in its normal position, and the respirato^ mui'mUr equally good on eaph * 
side. The patient had never spat any blood, and thei'e were no signs of tubeiule. Her wei^t * 
w'as 6 strjne 14 lbs. 1 have seen the patient only a few times since, as far as 1 can recollect, and . ; 
I have every reason to think that the patient is srill in good health.” 
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2m With Seroasior Serb-purulent Effusion (Hydro-pneumothorax). 

Case 6. — Pnsumolhorax with sero-purulcnt effunon of three months- diiratinn. — William 
G P., 22, a laboui’er, was quite well till three months ago, when he was attacked at night with 
sudden dyspnoea, so that ho fainted. He got gradually worse, liad some cough and expectora- 
tion, spat a Uttle blood a few times, but only about an ounce at the most ; began to .sweat at 
night and to lose flesh. After a few days lie got better, but was never well enough to go out. 
He remained in the same condition till a pain in the right side set in, which gave him a great 
deal of distress, so that after a few days* suflering ho applied for admission to the hospital and 
was taken in, three months after the original attack. He was then found to have hydro- 
pneumothorax of the right side ; the heart’s apex was an inch and a half outside the left 
nipple ; as he lay in bed the whole of the front of tlie- right side was resonant down to the 
margin of the ribs ; the liver was displaced in the usual way ; the breath sounds wore completely 
absent; the boll sound was well marked, and so was succussion, which had a metallic 
character. 

There was a considerable amount of fluid in the chest, the level rising, on sitting forward, up 
to the sixth rib in the nipxjle line. The temxierature was slightly raised, reaching 100" or 101" 
every efeiiing, but dropxuiig to 99" at other times of the day. 

The jiaticnt was admitted on 4th May, and by the 22n(i of May the side had become much 
moi-e distended. 

The supcidicial veins on the right side of the thorax were greatly dilated, the cour.se of the 
blood being froin above downwards ; so wore also the veins of the right arm aiul the right side 
of the neck. It was evident that there was considerable intraxdcurul juvssiire, although but 
little dyspnoea was experienced when the patient was lying still. The dis^dacemeiit of organs 
was extreme. 

On the 25th May the patient was aspirated. Air was allowed to escape as long as it w'ouhl. 

The gas was analysed roughly, and appeared to contain about 12 per cent, of carbonic acid. 
There were removed by the asjurator 41 ounces of a sero-purulent fluid wit h thick flakes, which 
was faintly alkaline, had a specific gravity of 1020, and became almost solid on boiling. The 
whole of the effusion could not bo removed, as the ^>atient began to cough and feel faint. The 
heart’s ai)cx returned, after the operation, nearly 3 inches in linear moasuroment, and beat nearly 
under the nipple. 

The intra- pleural preasure wa.s estimated and found to bo, on expiration, 13| inches of water, 
on inspiration inches of \rater, so that there was a respiratory oscillation of in^arly 0^ incluis. 

On examining the patient four days later, it was found that no succussion could be 
obtained, and that the bell sound was audible only over the upper ))art of the lung ]io.steriorly, 
as far down as the spine of the scapula ; in the inter-scapular space some distant amphoric 
breathing ivas heard, but elsewhere, as befoi’e, no breath- or voice-sounds wiM’e It) be detected. 

In the course of the next few days the fluid evidently was acctmiuluting again, succu.ssion, 
which was absent, returned, and the veins on the chest became more diluted, much as they 
had been before the paracentesis. 

On 16th June a second paracentesis was performed. The pleural prc.s.sure amounted to 8 
inches of water witli a respiratory variation of not more than inch, hio uir cscuj)ed, but fluid 
came at once, and 22 ounces of sero-purulent fluid were removed, which, however, contained 
much less pus than on the jirevious occasion. 

On 22iid June the patient felt and looked better, and breathing was greatly relieved. Suc- 
ciission was absent. The anii)horic breathing and bell sound were heard only about, the upX)cr 
l)ai*t of the right iuterscapular space. 

By 29th June the apex of the heart had returned almost to its normal place. The btfll 
sound was heard oiily^in the sujua-spiiious fos.sa and in the uimcr part of the interscapular . 
space. There was no succussion. The breatli sounds were hardly different in character from 
those on the opposite side. 

Although there was a little duliioss on sitting up, it was evident that the fluid had almost 
entire!}^ disappeared, that the lung had expanded partially in its lower part, and that fluid 
could not be present to anything more than a slight amount. 

Qnemontn later the following notes were taken The right side is a little contracted, 
but the movoAnts arc free, especially in the lower parts, though not quite so free as on the 
opposite si(ft. ^’ercussion is somewhat imiKiired over the whole side, except at the apex, back 
and front, where it is still somewhat hyper-resonant; over this area the vocal vibrations, 
vocal resonance, and breath sounds are less than in other parts, and the bell sound is still 
audible. Elsewhere the voice- and breath-sounds are fairly normal. The heart’s apex is 
hardly half an- inch outside its normal place. The veins of the right arm, neck, and chest 
are stili somewhat dilat^.” conclusion was drawn that the pneumothorax had become 

limited to a very small area at the apex ; and although the percussion was a little imiiaired in the 
lower part of the chest, that the lung had expanded freely, and was functionating normally. 
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On 24th August recovery seemed to be almost complete, except that the side was' a little > 
flattened} and its movements slightly restricted as comx>ar^ witix the other. The voice- and 
breath-sounds, though somewliat rougher than on the left side, were otherwise not abnormal ; the.' 
apex of the heart was in its normal place, the superficial veins were still a little dilated. The 
breathing was not in tlie least short, even on going up and down stairs ; the patient had gained 
flesh, and, in fact, seemed to be perfectly well. ' 

This case was under observation in the year 1883. I saw the patient last in 1899. The 
chest a})pcared absolutely healthy, and it was quite impossible to .tell that there had ever been 
anything the matter with it. 

Case 7. — Case of phthisis under tnhermlin trecUment, left pneumothora^n— Serous effusion — 
Paracentesis — Recovery — Rectin'cnce three weeks later ^ without effasioni — Recovery. — Edwaixl M., 
24, seaman, had suffered from phthisis for about nine months, and cam^ into tlie hospital for 
the xnirpose of having Koch’s treatment a]>p]ied. He presented well-marked signs of xdithisis 
at the left apex. The disease did not apjjear to bo active, for the temperature was normal on 
admission, and though the injections of tuberculin were followed by the usual rise, the tempera- 
ture soon returned to normal and remained so. 

On May 13th the patient suddenly woke up in the night with a violent pain in the left side 
of his chest, but it extended, he said, from the left car down to the margin of the ribS. The 
patient had a rigor, and the temperature rose to 102, the dys]>n(jea was considerable, so tliat the 
patient coiild hardly speak a word. Pneumothorax was found on the left side, and on 14th May 
the following note was taken : — 

The whole left side was tympanitic to percussion and the heart displaced far on to the right 
side, and over the whole of it the bell sound was heard. At the base there was dulness, which, 
in the recumbent position, rose high into the axilla. Sneeussion was easily elicited. It was 
evident that besides the pneumothorax there was a large effusion, and on account of its rapid 
formation its nature w'as jirobably serous. 

Paracentesis was ijerformcd ; a (luantity of air escaped, and 22 ozs. of serum w’ere drawn off. 
The specific gravity was 1018. The intra-pleural pressure on inspiration was +4 inches of 
water, and on expiration + 5, with a resinratory oscillation of 1 inch. 

The patient stood the operation well, but towards the end of it complained of pain in the 
prsecordial region, and on auscultation here pleuro-pericardial friction was heard. The heart 
returned nearly to its normal position. 

On Ist June, nearly a fortnight later, the following note was taken : — 

“ The heart’s apex is now only about an inch from its normal x>osition ; the stomach reson- 
ance is distinct ; the voice- and breath-sounds 
arc heard everywhere, even down to the base 
behind, so that there can be but little flui<l 
left. There is no succussion, ami the bell sound 
is gone. It is evident that the air has com- 
pletely disaiipeared and the fluid nearly so. ” 

On 8th June the patient, after a violent 
attack of coughing, was seized again with 
pain in his left side. 

His breath became short, and his temi>era- 
ture, which had been for some days normal, 
rose again to about 102° ; the bell i^ound 
returned in the middle part of the chest ; that 
is to say, it was not obtained over the apex in 
front, nor at the base behind. 

On 25th June the following note was 
'taken : — The diagram shows the irregular 
area over which the bell sound is heard. 

There is no succussion. From the physical 
signs it is evident that the impaired percussion 
behind is due to thickened pleura, and that 
the iiTcgularity of the area in which the air is 
contained is due to the irregular adhesion of a 
partly exx)aiided lung. 

Gradually the air was absorbed and the 
* lung ei^pandcd as before, so that by 10th 
July the condition was very much that which 
the patient presented at the time of his admission into the ^ospital, with the exception that 
there was a little .dulness at the base due to thickened pleura. \ . 

On July 24th the patient was discharged from the nospital in much the same condition as 
he had been on his entry. 



Fig. 160. * . 

Diagram showing the irregular area over which 
the bell sound was heard. 
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Case 8. — Pmumotlwrax of the left ttide in an apparently healthy person vntkout marked 
tiymptonis — Considerctble eff ebioiit spontaneously absorbed — Complete recovery — Six months later 
pneumothorax of the right side with much dyspneea^ without effusion^ also with complete 
recovery. — Arthur F., 21, a well-developed, healthy-looking uian^ was seized ou 6th November 
with sharp i)ain between his slioiilders. 

Later in the day he complained of tightness in his chest and pain on breathing. These 
sym])toms continued, so that he felt obliged to rciiuiiii at home, tliongh not in bed. He did, 
during the succeeding fortnight, actually go to work on two days in the week. TJie pain was 
worse at night, when he often felt hot, and sweated, and sleep was broken. He had lost ilcsh 
and strength rajiidly, and feeling ill, came to tlie hospibil. With the excc]>tion of a little 
rheumatism now aiul then, he had been in imrfectly good health all his life, hut a few days 
before the onset of the present illness he had got very wx*t, and worked all day afterwards in his 
danix> clothes. * 

It transpired subsequently that on one occasion, 1.^ years ago, the ])atient had once spat up 
a little blood, about two tcas^toonfuls only. 

The ])atiGnt caiiin under observation eighixsen days iiftei’ the onset of his illness, viz., on 
23rd November. He was then found to have x>neiimothorax of the left side. 

The whole front of the side was tympanitic, with well-marked bell sound and siiccussioii. A 
good deal of fluid avus present, the level reacliing ii]) to the mid-axilla as the X)alient lay upon 
his back. The vocal vibration, vocal resonance, and breath scuinds were almost ahseiit over 
the wliole side, but had a somewhat amplioric character on coughing. ' 
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Fig. 161. 

Diagram showing the iiositioii of the organs. 
Tlie shading in the axilla shows the level 
of the fluid. Over the area of stomach 
resonance the iiercussion, though impaired, 
is not dull, due, no doubt, to some disten- 
sion of the stoir‘|i.c}i below. 



Fig. 162. 

Diagram showing llie area r»f hyper-resonance 
described. 


The temperature was 102® at its maximum, but for the greater part of the day a good deal 
below that. A needle was inserted and clear serous fluid obtained. 

A^ there were no urgent symiitoms, the patient Avas not interfered with ; AA^as kejit in bed 
quietly and treated on general lines. By 6th December it was evident that the fluid was being 
absorbed, and that there was gieat iinjirovement taking jdace in tlie side, and on the 12th the 
folfowing nott^was taken {ef. diagram): — “Outside, but folloAving the line of cardiac dulncss, 
which is iff ita^normal xilaco, is an area of hyper-resonanee about 2 inches in width. Elsewhere 
the ])ercussion is somewhat impaired, but not anywhere dull. The vocal vibrations arc heal’d 
and felt over the whole side, though not quite as distinctly on the right, hut the breath sounds 
are hardly audible except in the upper part, and there there is a little crepitation ju’obably friction, 
on deep respiration. There is now no longer any bell sound or succussion. Tlie fluid has been 
almost entirely reabsorbed ; the fting has expanded to a great extent above, though it is jiussible 
that in the hyper-rcsonaiit area a small amount of air still remains in the {deura ; at any mto, 
over this area the bell sound was obtained a few days ago, though it is absent now. 
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■ III a few days more even this hypor-resonant area disapiicared, and the physical signs became 
practically normal over the whole side. • •-* 

On 19th January the fNitient was discharged, in all respects well, and except that the left 
side of the chest moved a little less freely than 
the right, there was nothing to show that the 
chest had been alfectcd. 

About live months later, ICtb June, the 
patient, having in the interval been in good 
health, w-as seized in the night suddenly with 
severe dysjnnjea and pain in the right side. He 
was admitted the next da}', and found to have 
pneuiiiothorax of the right side («/’. diagium); 
the dyspno3a, though urgent, was not extreme. 

General measures were adojjted, with relief, and 
on 23rd June it was obvious that the air was 
being absorbed, for the heart’s apex was 1 inch 
nearer the sternum. On the 27th the liver had 
risen, so that its upper border was at the sixth 
rib in the nipple line. On the 30th succussion 
was obtained, though only with difficulty, but 
there w ere no other sign.s of Huid. On 4th July 
succussion could no longer bo obtained. On 
7th August the lung W'as in contact w'ith the 
chest walls everywhere, and some friction was 
heard at the base behind. Recovery was now^ 

Icte. 

have seen the patient lately, t.e., 8 years 
from his last attack, and he is perfectly well, 
and the chest shows no signs of abnormality. 

Case 9. — Vneumoihorax vnth serous e.ffus:ion — Paracentf sis — Ahsorptioti of air — Partial 
reeomry. — Frederick L., aged 31, was in good health, except for a slight cough during the last 
six months, till eleven w'e^s ago, w'hen on rising one morning he found that lie could not draw 
his breath freely, and that he had a little pain in his right side. He ti*ied to go on with his 
work, but found that he was unable to do so, and had to take to bed, where he remained for a 
fortnight. 

After six weeks he wras able to go back and do light w'ork up to the time of his admis- 
sion, though for the. last three or four weeks ho had found his breathing getting gradually 
more and more short. 

On admission he was found to have pneumothorax of the right side, with a considerable 
amount of effusion. Succussion and bell sounds were well marked, and there was well-marked 
segophony at the angle of the scapula. There was the usual disjilaceinent of the heart and liver. 
The fluid in the recumbent position reached up to the level of the fifth rib, and on sitting up 
as high as the third rib. The temperature rose to lOO** or 101'* for three or four days after 
admission, and subsequently fell to noi'mal. 

Three weeks later jiaraceiitesis w'as performed, and 80 ozs. of clear serum removed, with great 
relief. The intra-pleural ju'essurc w'as zero. The organs returned nearly to their normal places ; 
the patient w’as quite comfortable, and suffered no distress from the operation. 

Gradually, however, the fluid reaccumulated, and when the patient decided to leave the 
hospital, a month later, his condition w’as much the same as on admission. After the patient 
had been out of the hospital for a month he returned to show himself. 1?hc lines of dulncss 
w'cre much as before, but there was no succussion, and the breath sounds were audible all over 
the resonant upper part. The low'er part of the c^|icst contained a good deal of fluid, but no 
succussion could be elicited. The patient said that he had heard the splashing sound in his 
right siilc on leaving the hospital, but that it gradually decreased, and had been absent fpr the 
last three weeks. , 

The patient now passed from observation, and his subsequent career is not known. The, air 
had been all absorbed, and the case had become one of simple pleuritic effusion.^ However, as 
he felt wc.ll enough to d0t«^ome w'ork, and would not submit to operation, nothing fuiHher could 
be done. 

• Purulent Effusion (Pyo-pneumothorax). 

r- 

Case 10 , — Left pneumothorax'. — Serous effusion — Paracentesis — Su])^mralion of pxmciwre — 
Enipyenia — Sinus left — Dmlh from 2 )hthisi 8 some months ZnYer.-^klward J., 46, had been ailing 
for twelve months with indelinite symptoms, when he was seized suddenly one night with very , 
'sevefe dyspnoea, with cough and pain in the left side. A fortnight later he was admitted into 
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the hos]ntal. He was sufrering very considerable dyspiui'a, was c^^aiioscd, and bathed in sweat, 
btft after being in the lioi^ital for a few hours lie milled. lie was found to have ])neuinothorax 
of the left side, with a large amount of Jluid. 

Ton days after admission he was ta|)|)ed, and 74 ozs. of clear serous fluid were removed . The 
intra-pleural pressure was 9 inches of water. 

After the operation subcutaneous emphysema developed. Fourteen days later he was tap|>ed 
a second time ; the pressure then was 4^ inches on expiiation, 1 inch on inspiration, with a 
respiratory oscillation of 3.^ inches. This time no fluid ct)uld be obtained. 

A short time afterwards the ]mneture suppurated, and ultimately a communication w'as 
formed with the pleura, through which a discharge of thin sero-purulent fluid took place. 

From this time the patient slowly improved, the lung re-expanded, and, after four months, 
the patient left thejiospital in a fairly good state of health, with a dischaiging sinus in his left- 
side. The lung had expanded fairly well over the whole side, but there were obvious signs of 
phthisis at the left ap(;x. 

Some three or four months later he w'as readmitted into the liospihil because his health had 
been failing. The condition in the side was much as it was before ; the lung had expanded over 
the greater part of the chest, and the empyema cavity was quite a small one. As tlie discharge 
did ^ot seem to bo quite free, the opening was somewhat cxtendi:fl with the knife and a drainage 
tube put in. The phthisis made rapid strides, and a few ni<»nths later, about twelve months 
from the coiiiniencement of the pneumothorax, had involved both sides. Ultimately the patient 
died of phthisis. 

Case 11. — Le/t pifu-pn/'annotkorcu: — Discharge, (hrmigh the lung — lUirlial rcrorerg. — \Falter 
C., 29, came uiKler observatnm with left py<i-pneumc»thorax. No definite history of its onset 
could be obtained. The patient had been ailing for three years with a lumgh, which had been 
much worse during the last twelve months. He had occasionally s[>at a little blood, and siillered 
from night sweats and loss of flesli recently. 

The signs of pneumothorax were obvious, but succussion was not easy to obtain, and the' 
amount of fluid was not large. The left lung was adherent at the ap»iX, where there were the 
signs of early phthisis. The symptoms were notin anyway urgent, ami did iu»t (rail for any 
active treatment. In a fortnight both the air and the Iluid were reduced in amount, and the 
patient had gained 3 lbs. in wtright. Succussion, also, was more ditlicult t(» elicit. 

The patient then began to spit up jms, and this soon increased, in amount. With tlnr free 
expectoration of the pus the condition of tlie )>atient improved. 

Nothing further w’as done, and in six weeks’ time the patient left the hospital greatly 
improved in general health. The signs of pyo- pneumothorax still persisted, though not quite 
to the same dt^gree, and some ounces of ]nis were being expirctorated daily. It would, I think, 
have been well to have operated on this case and laid the side freely open, but this was [ireventecl 
by the patient’s leaving the hospital. 

FORMS OF PNEUMOTHORAX. 

Partial and Complete. — In partijxl pneumothorax the iiftbutioii is limited 
or localised to a part of the pleura, and that often a small purt. It is not a 
common aftectioii, and occurs most frequently as the result of a localised 
empyema, when air gains access to it, or where decomposition ocenrs ifj its con- 
tents. The limitation of the pneumothorax is due to the lung being fixed by 
adhesions all round it. Some authors maintain that the division is of no value, 
because, in nearlj every case of pneumothorax, there arc adhesions more or less 
extensive at the apex, so that actually the whole pleura is hut rarely affected. 

What is generally meant, when the term “ pneumothor.ix ” is used in its 
ordii^ry acceptation, is that tlie air occupies the whole or very nearly the 
whole pleura, and clinically there is all the difference bct\vecn those forms 
of ‘pneumothorax in which the lieart and mediastinum are displaced, and the 
opposite 4nng so profoundly affected, and a limited or partial pneumothorax, in 
which these displacements are absent. 

Open, closed, and valvular. — Except where there is a very large ojiening 
in the chest wall, so that the air passes out on expiration as freely as it cnterf!^,OTi 
inspiration, all pneumothoAx is at first valvular, at any rate more or less, 
the air finds more or less difficulty on expiration. Thus the pleura becomes 
more and more full, of air and the lungs more and more compressed, and this 
VOL. II. 55 
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obviously tends to close the hole more or less completely. When the hole is of 
an ordinary size, it will become patent on inspiration, and thus admit air, but only 
so long as the pressure in the pleura is less than that of the air in the air- tubes. 
* As soon as the pressure on the two sides is equal, no more air can enter, and 
the hole remains closed. If the edges cohere, the hole will become permanently 
closed ; if not, so soon as the pressure in the pleura is diminished, as it may 
be by paracctitesis, the orifice may open again and air pass again into the j)lcura. 
This is tlie explanation in many cases of the return of dyspnoea after paracentesis. 

The subject has already been referred to more than once, incidentally, but as 
I do not think the classifieatiou has the great importance once attributed to it, it 
netjd not be further discussed. 

The forms of pneumothorax which deserve further consideration are four — 

1. That in which it develops without any special symptoms {LcUmt pnmmo- 

thovttx), 

2. That in which it occurs in persons who have, till then, presented no 

obvious signs of disease {Pneumothorax in the apparently healthy). 

3. That in which there is more than one attack on the same side {lierMvrent 

pneumothorax). 

4. Thixt in which it occurs on both sides (a) either at the same time, or (/>) 

after an interval {Double pneumothorax). 

Latent Pneumothorax. — This is the name given to those cases of pneumo- 
thorax, rare but remarkable, in which the severe symptoms which usually mark 
the onset are entirely absent, or so slight as not to suggest what has occuriJbd. 
The cases fall into two gi’oups: first, that in which the patients are already 
under observation for ^ some grave affection of the lung, usually phthisis; 
secondly, that in which the patients are apparently healthy at the time of onset. 

(a) Where tin? patients have some previous lung disease. 

Cask 12. — Alice R., aged 21, was under my own care with acute phthisis, tlie apices of both 
lungs being affected, the right most. She had bpen lying entirely in hod for some weeks, an(l 
was ai>pareiitly improving. The usual weekly examination of the eliest had been made carefully, 
and on the day following, the apex of the heart,* which had been previously in its normal place, 
was found beating in the middle of the left axilla. Further examination showed the ju-esence of 
pneumothorax on the right side. Careful enquiry was made of the jMitieiit and of the night- 
nurse, but failed to elicit the histoiy of any symptom or change observed by the nurse, or felt by 
the Tiatient during the night when the pneumothorax must have occurred. Subsequently 
purulent effusion developed, and 80 ozs. of pus were removed by paracentesis. In the end the 
patient gradually sank and died of exhaustion. 

Case 1.3. — A similar case was under my care in a lad of 16, who was suffering from acute 
phthisis. The pneumothorax developed on the second day after the patient came under observa- 
tion ; this lad also soon after died of phthisis. The pneuinotliorax occurred on the side least 
affected with tubci-cle ; posl’inortem^ 6 ozs. of pus were found in the pleura^ and the perforation 
was patent. 

% ' 

{h) Where the patients present no signs of previous lung disease, or where 
they have been previously in apparently good health. 

Case 14. — The first case of this kind I saw occurred in an elderly man, of abmit 50 year* of 
age, who was admitted into St. Bartholomew’s Hospital because he looked ill. His health had 
been recently failing, and he was thought to be suffering possibly from malignant (iisease. This 
jiatient can hardly lie spoken of as previously healthy, but, at any rate, he presented no definite 
signs of disease, and owing to the absence of urgent .symptoms, and to the admission at the same 
tim^ of many other serious cases, the complete examination of this patient was not made until 
after he had been in the hospital for two or three days, and th« pneumothorax was discovered. 
There was nothing in the history by which to fix the time of^onset. His health had been 
gradually falling for some little time. His rosuirations were' quite quiet, and no special 
symptoms developjsd *, his strength gradually failed, and lie died of exhaustion. 
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‘ On the examination, {mcumothorax was found. The only disease in the whole 
body proved to bo a small caseous cavity near the root of tlic rif^ht lun*;, and it was this which 
had raptured, the i)erforation being still patent. 

Among the cases previously recorded of recovery without clfusion, Case 2 is a striking 
instance of this kind. 

Tliis patient, a miner, continued at liis work until the nature of the case was recognised by 
his doctor, when lie was sent up to town to me, but he never was able to understand why it 
was thought nece.ssary to invalid him. Ultimately, the man got «£uite Avell, and remained well 
for many years. 

Case 5 in the same series is another instance of the same kind, and that patient was still 
living, some yeais aft^r. 

Pneumothorax in the Apparently Healthy.— In 188-f I brought ^ for- 
ward a case of this kind which was interesting, because it recovered completely 
* without effusion; and 1 referred to 17 otlier similar cases recorded by 
other observers. This list was supplemented with 5 other cases by Dr. 
Whi^ain in 1886, and with another 5 by Dr. de Haviland Hall in 1887, making 
up to that time a series of 27 cases; and to these may now be added the other 
cases recorded here.- 

My own personal experience consists of G eases (Cases 2, 3, 4, 5, 8, 14), a 
somewhat remarkable experience, considering tl)c comj[)arative larity of the 
conditions. 

In the series of recorded cases, one cannot fail to be struck by the great 
preponderance of nuiles, for there ai*c only two females among the number. 
The other fact of importance is the ago. There was 1 case at the age of 50, 
another in a person a little <dder, and another at the age of 39. With these 
exceptions there were none over the age of 30. All occurred about the time 
of life at which phthisis is most prevalent, and this is of some importtinco in 
considering the nature of the cause. 

* The Gaum. — Out of 17 cases the cause is assigned in 11, and attributed 
in 4 probably to phthisis, in 5 to emphysema, and in 2 to over-exertion. 

Over-exertion is often a very far-fctched explanation, for tlie pneumothorax 
frequently did not follow the exertion till after tlie lapse of sonie hours or days. 
But few attacks occur at the time, and in them the e.\ertioii was not such as 
could be described as attended by violent resj)iratory effort, e.f/., the patient may 
have been going up stairs, running, or even walking quietly. 1 have already 
shown that unbi«asscd consideration of the facts must lead to the conclusion that 
a healthy lung cannot be ruptured by any respiratory effort wliich can ordinarily 
be brought to bear upon it. It follows, therefore, in these cases that, though 
the patients may api)ear to he healthy, the lungs cannot he sound. 

The lesions, to which the rupture lias been attributed, are eiii[)hysema, 
pleural adhesions, phthisis. 

1 have already shown that there is really little evidence at all to prove that 
emphysema can lead to pneumothorax, nor is there any more conclusive evidence 
in favour of pleural adhesions as such ; and many of the adhesions are really 
associafted with and due to tubercular affections in the lungs. 

These being the facts, we are forced to the conclusion that phthisis must 
have' been the^eal cause in the great majority, at any rate, of cases in which the 
patients a^peiti’ed to be healthy. This conclusion receives support also from 
our knowledge (i) that tubercular lesions may be very slight and impossible to 
detect by physical pxamiiiation ; (ii) that they may be found post-mortein in 

V 1 Clin. Soc. Tr.f vol. xvii. 59 ;^lso vols. xix. and xx. 

: ® To the bibliography given ffi the above volumes of the Clin, Soe. Tr. may be added tliree 

^ other references— Forster, Arch. /. kl. Med., vol. v. ; Austin Flint, Clin. Lcct., i., 1875 : 
;; Klemperer, mcd. Wock., 1893, No. 25. Waller, Lancet, Feb. 8, 1890, records a good case. 
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persons who have died from other causes, and who had I sen apparently heaHhy 
up to the time of the last illness ; and (iii) that some of the patients, who have 
apparently been healthy at the time of the occurrence of the pneumothorax, pre- 
sent subsequently definite physical signs of phthisis, or give good reasons for the 
belief that they are phthisical by the occurrence of symptoms, such as haemoptysis. 

Cask 15. — In this connection may be mentioned, also, a case in wliich the symptoms were 
very sli^jht or oven mi.sleading. The ^lalicnt, a girl of 16, was admitted into the ho.s])ital because 
she had been constantly vomiting for a week. Two days later she was seized with pain in the left 
side, which distressed her so much that she was constantly shrieking from the pain. She was 
found to have ]>neiimothorax. There was, however, nodyspncea, as the shrieking, indeed, would 
imply. She had not been ill, as far as could be ascertainod, before the onset of tlie vomiting, a 
week before she was admitted. The total duration of her illness was only eight days, when she died. 

Early tubercular mischief was tlien found at both apices, and the perforation was still patent 
in the left apex. 

We must, therefore, conclude that in ' these cases of pneumothorax in 
apparently healthy persons the lungs are really not sound, but are the scat 
of tubercular disease. 

In spite of this, the prognosis in this form is better than in the others, except- 
ing, of course, the traumatic ; in other words, a considerable number of cases of 
pneumothorax in apparently healthy persons recover completely. There is 
nothing in this fact necessarily incompatible with their phthisical origin, for wo 
know that, even where the phthisis is actively progressing, the pneumothorax 
may recover, and a very striking instance of this has been recorded (Case 1). 

Recurrent Pneumothorax. — Where the first attack of pneumothorax has 
been recovered from, it may bo followed, after a certain interval, by another. 
The interval may be very short. Thus I have described two cases where the 
second pueuinotborax developed while the patient was under treatment for the 
first. 

Usually the attacks are separated by a distinct, it may be a considerable, 
interval of time. 

I have referred to one instance ^ in which the patient came under observation 
for his third attack of pneumothorax within the space of a few months. 

Finney - records up instance of two attacks of pneumothorax occurring in the course of six 
wcek.s. The physical signs were obvious enough. The symiitoms, though sufficient to keep the 
man from work, were not severe enough to take him to tlie hospital. Reeovery was complete. 

The most remarkable case of the kind I know is that recorded by Mr. Gabb,“ who attended 
a lady, aged 56, in what was apparently a fourth attack of pneumothorax. Th(5 first attack 
occurred in 1874 and tlie second in 1879, in both of \rhieh she was seen by Dr. llyrom Mramwell ; 
the third in 1882, and the fourth in 1887. In each case the jineumothorax was on the right 
side, and recovery was complete. 

Austin Flint records a similar case. Heyond the interest and rarity of these eases, I do not 
know that tliey possess any great clinical importaiiec. « 

Dr Sale ^ describes a patient seen by him in her tenth and eleventh attacks. The pneumo- 
thorax must, however, have been partial only, as the heart was not displaced. 

Dpuble Pneumothorax. — PneumMhorax on both sides at the same time 
is hardly compatible with life. The recorded cases have invariably been the 
result of injury ; yet it is astonishing how long life may be prolonged. Ip the 
two cases to which reference has been made already, the patients lived forty-one 
and twenty-eight hours respectively. 

A remarkable case of this kind is recorded by Bilton Pollard.*^ A boy, 2J years old, fell on 
to some railings, which pierced both sides of the chest, making wounds of to 3 inches long 
on eath side. The lungs were retracted, but were forced out of the wounds on each side with 
expiration. ** 

* Brit. Med. Jour., 1888, July 28. 

” Lancet, Feb. 17, 1904. 


^ Buhl, Jour, of Med, Sc,, 1898. 
* Lancet, June 8, 1907. 
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The wounds were clewed and closed. In three days all air was absorbed from the pleura, 
aiffd recovery was comploTOd without V)ad symptoms. 

It is intei*esting in tliis coiineetion to recall the eases of double emj)yenia in which an opera- 
tion lias been jierformcd at the same tiiiie, or at very short intervals, on Vioth sides, as many of 
these cases have been followed by recovery without grave sym[)tonis. 

The only instance of double piieiiinothorax of spontaneous origin which has come under my 
observation is No. 8. In thi.s case the first attack of pneumothorax was on the left side ; it was 
followed by serous effusion which required paracentesis, and recovery ultimately took fdace. 
The second attack occurred on the opjiosite side six months laltu’, from which also complete 
recavery occurred. The patient has remained in good health for many years, and his chest 
apxioars perfectly nonnal. 

Dr. Otto Lasius ^ describes a case in which a woman, aged 27, in the sixth month of jn’egnancy, 
was seized Suddenly with extreme dyspnoea. This was found to be the result of pneumothorax 
of the right side. The next day she was delivered of an infant, which died a few houi-s later. 
Three days after this the dyspinea became worse, and |)neuino thorax was disetovered on the left 
side. She lived ten days after the lii'st attack. At the autopsy the diagnosis was confirmed. 
The left pleura was full of air, but on the right side the jmeumothorax was loculated, the pleural 
cavijy being divided by old adliesions into two compartments, which communicated by a narrow 
channel. The ])leura on both sides contained fluid as well as air. 

Drasche,'-* out of 318 autopsies of pneumotlnmix, found ])neumothorax on both sido.s in 11. 
In most instances the second pneumothorax occurred shoi'tly before death, and was not diagnosed. 
In 3 cases the diagnosis was made during life. 

F. , 22, with advanced phthisis, developed a ])artial ]>neumothorax on the riglit sidt^ the 
]>leural cavity being largely obliterated by arlhesions. Within twenty-four Jnnirs c»f the first, 
the second developed on the left side, and was complete, and the patient died twelve hours 
later. 

M., 22, with phthisis, developed jmeumothorax on the left snle on Ifith March, and on 18th 
Ax»ril on the right side, and di«!d two hours subse(|uently. 

Al., 26, with phthisis, on 11th June develoi»ed pneumothorax nf the left side, of which ho 
])a#tly recovered. On 24th July, while up, he gave a sudden cry ami <lropj)cd down dead. He 
was found to have pneumothorax of the right side also. 

DIAGNOSIS. — The diagnosis of pncninotliorax in ordinary oases is easy 
enough. There is the urgent dysjujoea to Jix attention on the chest, and the 
(djaracteristic {physical signs to cstfihli.sh the nature of the disease. Dyspna*a of 
such intensity and suffocating character as that of pneumothorax is never met 
with except in embolism of the jmlmonary artery, or in tlie im})action of a foreign 
body in the larynx or trachea ; and from thescj conditions the diagnosis is easy, 
for whatever physical signs tlicre arc affect both sides of the chest, wliile the 
displacement of organs, and the other charactei'istic signs of ijncumothorax, are 
absent. 

There arc two classes of eases which would naturally create difficulty. First, 
that in which the symptoms are so slight that tlicre is no indication of any serious 
trouble in the chest; and, secondly, that in which the xihysical signs lire some- 
what misleading? 

1. Symptonifi slight , — In the first group of cases, in which dyspnoja is ahsinit, 
eith(;y!' because it was never a firoriiinent symptom, as in latent pneumothorax, or 
because the patient came under observation in a later stage when it had passed 
offj the diagnosis has to be made by the physical signs alone, hut these are 
usually •bvious enough. 

Where the condition is overlooked, it is u.snally because it is assumed, as 
mAny of the old writers taught, that pneumothorax could not set in wit lion t 
urgent symptoms. Now that the contrary is recognised as a fact, the number of 
recorded instances of latent^pneurnothorax is rapidly increasing. 


* D, med. Woch,^ 1891, No, 16. 


* IFten med, FToch,, 1900, June 30. 
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2. Phyfdcal signs misleading, — In the second class of cases the pliysical si^ns 
may be misleading ; that is to say, the characteristic physical signs are absent, 
and those which are present admit of other interpretations. 

Thus tlic displacement of organs may be absent, or, if present, may be due to 
other causes. 

There arc, practically, only two conditions under which a pneumothorax can 
occur without displacement of organs, viz. : 

(a) That in which tlie heart and mediastinum are tliomselves fixed to^ the 
chest walls. 

{b) Where the lungs arc adherent, so that the pneumothoray is only a partial 
one. 

These conditions could hardly be distinguished the one from the other. The 
first condition, in w^hich the lungs themselves are not adherent, but the medias- 
tinum and heart are fixed, is one which 1 have never seen. 

3. A large cavity in the lung. — With a partial pneumothorax the diagnosis 
from a large cavity in the lung might not be easy. 1 have seen two or three 
instances in which a large cavity in the lung had been diagnosed and treated as 
pneumothorax, but never one of the opposite kind, in which a cavity in the lung 
has been diagnosed and the disease proved to be one of pneumothorax. 

The diagnosis really presents theoretical rather than practical difiicultics. It 
is only with chronic cavities of very large size in the lung that confusion could 
arise, and such very large cavities are, of course, rare. Of the cases in which I 
have seen the mistake made, in one of them the whole of the lung was excavated, 
and in another two-thirds or more of it. ^ ^ 

Such enormous cavities may, of course, yield succussion and the bell sounds, 
and the fluid present may even be defined by percussion, and change its level 
readily with position. 

These phenornena w’ero, indeed, all present in the cases I refer to. Metallic 
tinkling and amphoric breathing may be also present. Percussion wdll, however, 
usually determine the diagnosis, for it is but rarely tympanitic, as in pneumo- 
thorax, but yields a flat or boxy note. The side, moreover, is usually contracted 
and not distended, while the organs, instead of being displaced on to the opposite 
side, are drawn over to the affected side. 

In the two cases in which the diagnosis of pneumothorax was made, in one of 
which I made the post-mortem examination myself, I do not think that, with due 
attention to the points already referred to, the mistake need have been made. 

4. Increased area of stomach resonance,— is another set of cases in 

which the diagnosis may present difficulties, viz., that in w'hich great coiftraction 
of the lung or pleura has. taken place on the left side, with thq- result that the 
diaphragm has been drawn up high into the chest, so that the area of stomach 
resonance has been greatly increased. ^ Under some circumstances the stomach 
resonance may reach high up into the axilla, even almost to the top of it, the 
percussion note being markedly tympanitic ; the bell sound may be obtahied ; 
and if the stomach also contain fluid, succussion may be elicited. There will, 
however, be no displacement of organs on to the riglit side ; they ^ill, on ttie 
contrary, be drawn over towards the left ; the lower part of the chSst will also 
be flattened . &nd its movements absent, while the upper part will probably gij^e 
evidence, iti percuss! ou-dulness, and other physical signs, of some long-standing 
mischief. ^ 

^ 5. Complementary emphysema^ or hypertrophy of 3ne lung, has also some- 
times been confused with pneumothorax. 
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• In such cases the^ organs arc displaced to one side, and there nuiy be general 
hyper-resonance on tlie other. Still, very little care is sufficient to prevent 
mistake, for over the hyper-resonant lung more or less vesicular breathing is 
heard, and on the opposite side there is evidence of the cause of the displacement 
of organs, chronic pleurisy, or of chronic disease or excavation of the lung. 

6. Subcutaneous emphysema. — Where there is much subcutaneous emphysema 
over the thoracic walls, as happens sometimes after a fractured rib, the hyper-, 
resonant note obtained on percussion may suggest the presence of pneumothorax. 

In fact, pneiynothorax is mentioned as a common result of a fractured rib in 
all the older text-books, yet it is now generally admitted that it is of very rare 
occurrence. The diagnosis formerly rested, it would seem, less upon facts than 
upon a theoretical assumption that because the ribs were fractured, the lungs 
injured, and subcutaneous emphysema produced, it must necessarily follow that 
air^liad passed into the pleural cavity. This assumption is wrong. The absence 
of pneumothorax may be j^roved during life by there being no displacement of 
the heart, and established after death by examination of the body. 

7. General emphysema of the lung is sometimes stated to cause a difficulty in 
diagnosis, but this need hardly be, for pulmonary emphysema is a V)ilateral 
atfection, so that there is no displacement of organs ; the breath sounds, more or 
less modilied it may be, are audible everywhere ; and the percussion note, hyper- 
rcsonaut but hardly tympanitic, does not extend in cni[)hysema so low down as 
it does in pneumothorax. This latter ixnut alone is sufficient for diagnosis in 
most cases. In pneumothorax the tympanitic percussion note extends right 
down to the costal arch, and sometimes even beyond it ; in emphysema it stops 
considerably short of this. On the left side this, of course, is not so easy to 
demonstrate because of the resonance of the stomach ; but on the riglit side it is 
easy enough, for in emphysema the upper border of the liver rarely stands below 
the level of the seventh rib in the nipple line, i.c., two inches or so above the 
costal arch. 

8. Skodaic resonance^ e.c., the hyper-resonance obtained in front or over the 
upper part of the chest where there is solid lung or effusion behind, may present 
more real difficulties, and in certain cases of pneumothorax it is difficult, during 
recovery, to say whether the hyper-resonant area left is due to relaxed lung or to 
the continued presence of a little air in the pleura. With skodaic resonance, 
however, though the percussion note may be quite as tympanitic as in pneumo- 
thorax, the breath sounds are audible and of a more or less vesicular character, 
while, if the side contain Auid, succussion is absent and so is the bell sound, and 
the fluid does ^ot so readily change its position. 

Indeed, with ordinary care in physical examination, it is difficult to confuse 
skodaic resonance with pneumothorax. 

• 9. Rupture of the diaphragm. — This is a condition in which very consider- 
able difficulties may present themselves, for in a case of ruptured diaphragm 
the ouscti^vill be sudden, there will be extreme displacement of organs and con- 
siderable «dyspnoBa. The injury which has caused rupture of the diaphragm 
might quite as easily have caused rupture of the lung, and the only means of 
diagnosis is careful physical examination, though this is often impossible to make 
because the patient is so seriously ill. 

It would then be foiftid that, though parts of the pleura were tympanitio, 
others were dull or nof tympanitic, and it is this patchy, irregular resonance of 
the side which would give the diagnosis. 
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The following is a case of the kind : — o 

The patient, a man of about 36, had been run over. He was suffering intense dyspnoea and 
was deeply cyanosed, and had tlie usual displacement of organs. The greater part of ^e pleura 
was hyper-resonant, but in the axilla in one or two places were patches of irregular dulness, 
which did not corresi)ond with the lines of effusion, nor, indeed, had effusion had time to form 
unless there had been bleeding into the pleura, of which there was no evidence. Two points 
were of impoitance in this case — the flattening of the abdomen and the defective movement of 
the diaphragm on that side. The patient shortly after died, and on post-mortem examination 
the stomach, parts of the colon and small intestines, as well as the spleen, were found in the 
left pleural cavity. 

• 

Of course, if the diagnosis could be made with sufiiciciit certainty, and the 
patient’s condition was such as to stand operation, it might be right to open the 
abdomen, replace the organs, and stitch up the diaphragm. The prognosis could 
not be worse and might be better, for if left alone such cases invariably die. 

10. Subphrenic abscess , — The last condition that remains for consideration 
is what is often called Pyo-pneu mo thorax Subphrenicus. This is a bad term, 
for it is not pneumothorax at all, but an air-containing, sub-diaphragmatic 
abscess. 

Subphrenic abscess, when not containing air, is more likely to be confounded 
with a localised empyema than with pneumothorax. The diagnosis between these 
two conditions has already been considered under Empyema. In this place it 
will be necessary to consider only that form of subphrenic abscess which also 
contains air. 

The air may bo. derived either from the stomach and intestines by a com- 
munication between the abscess and these organs, or from gangrenous or 
putrefactive decomposition in the abscess itself without any such communication. 
It is the latter condition wliich is most likely to create difficulty, because in the 
former, where there is a communication with the stomach or intestines, the air 
or pus, as the case may be, will evacuate itself by these channels, and there 
will be no great tension in the abscess, and therefore no great displacement of the 
diaphragm. 

Under any circumstances, it would be from partial pneumothorax, and not 
from general pneumothorax, that the diagnosis would have to bo made, and 
the difficulties would all disappear on careful physical examination. For there 
would not be the usual displacement of the heart and mediastinum to the 
opposite side. The displacement, on the contrary, is that of the diaphragm 
upwards, and the curves follow the same lines exactly as in simple subphrenic 
abscess, being highest in the mid-axilla or somewhat farther forwards, and falling 
towards the front and towards the back. The displacement intp the thorax is 
usually greatest on the right side, because on the left there is no solid organ like 
the liver upon which the abscess may get purchase from below. The diagnosis, 
however, on the left side may be even more difficult, because a dilated stomach 
may yield almost the same physical signs. ' 

THE TREATMENT OF PNEUMOTHORAX. — N® one caS 

foresee the occurrence of pneumothorax ; all that can be done by \^y of pre- 
vention is to caution those whose lungs are diseased against any violent muscular 
or respiratory effort. 

When pneumothorax has occurred, the mischief is achieved. 

All that treatment can then do is (1) to relieve tti^ symptoms which have 
beei^ produced ; (2) to prevent as far as possible the complications which may 
arise; or (3) if they occur, to deal with them as the circumstances require. 
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^0 gravity of pneur^othorax is not due to the entrance of air into the pleura 
merely ; for if the air be pure, i.e., not infected, it may be completely absorbed 
and no inflammation of the pleura follow. The gravity depends, in the earlier 
stage, upon the sudden embarrassment of the respiration and circulation conse- 
quent on the collapse of the lungs, and in the later stages upon the inflammatory 
conditions which follow. 

The treatment may bo considered in relation to these two stsiges, the early 
and the late. 

I. In the Early Stage. 

The prominent symptoms of the early stage are shock, pain and distress, and 
dyspneea. 

The shock is often profound. It must be treated on general principles, and 
for this purpose the rapidly ditiiisible stimulants arc the most useful, f\g., sal 
volatile, ether, alcohol, and strychnia, given by the mouth, or, if necessary, by 
subcutaneous injection. 

The pain and nervous excitement should be allayed by sedatives, of which 
opium and morphia arc the most trustworthy. I’hose also may bo given by the 
mouth or sub cutem, according to the requirements of the case. 

The bromides, chloral, cannabis indica, etc., are too slow in their action to be of use whore 
the symptoms, are severe. 

It is dyspnoea which is the chief symptom, and this is usually extreme. 

In the cases in which dyspnoea is absent, slight, or at any rate not extreme, 
the treatment should be general, and the less active the better. 

The patient should be kept quiet in bed, talking should be prevented, and all 
muscular effort forbidden. 

The njinor symptoms that present themselves should be relieved by appro- 
priate means : restlessness and excitement by sedatives, such as bromides and 
chloral; and pain by counter-irritation, local anodynes, or even a few leeches 
applied to the seat of pain. Great care should be taken to avoid chill. The 
case should bo carefully watch eel, first, for the signs of congestion of the opposite 
lung, and, secondly, for the development of fluid on the side affoeted. 

If the dyspnoea be considerable, something must be done, and that without 
delay. 

The dyspnoea, as already explained, is partly mechanical and partly physio- 
logical ; mechanical, so far as the pneumothorax loads to the complete collapse of 
the one lung and the partial collajise of the other ; physiological, on account of 
the embarrassinenl^of the circulation and respiration which this sudden collapse 
of the lungs produces. 

The collapse of the lungs, though the result of their own elastic retractility, 
is rendered more complete by the increased intra-pleural pressure on expiration. 

Thtse mechanical factors in the dyspnoea could, in part, at any rate, be 
removed if an exit for the air were provided from the pleura. If, then, the 
dysjSiQea be ifhgent, the side should be tapped and the tension thus relieved. 

For this purpose an aspirator is not necessary nor desirable, for the expiratory 
pressure being in excess of that of the atmosphere, the air will readily escape 
of itself during expiration, while if an aspirator be used in the early stages of 
pneumothorax, air will be su^ed in afresh from the lung through the original 
perforation, and the hole thus kept open. This would Vie a direct disadvan- 
^ge, for it is good that the lung should remain collapsed for a while so as to 
give the perforation time to close and become sealed. 
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There are objections, also, to the use of a simple cannula, for air will^heii 
enter on inspiration as well as escape on expiration, and the risk of some infective 
substance being introduced from outside into the pleura will be increased. To 
obviate this objection various forms of valvular caiinulsQ have V)eeii proposed, 
but there is always a difficulty in keeping them clean. The syphon is the safest 
and best arrangement, i.e,y a cannula with a tube attached, the end of which is 
placed under water. In this way a water valve is formed, which, while permit- 
ting the free exit of air, prevents its return. 

Paracentesis almost always gives great and immediate relief, though the relief 
may be unfortunately only of short duration. • 

If the air re-accumulate and the symptoms return, another paracentesis will 
be required, and perhaps even a third, fourth, or more. 

For such cases as these, where repeated paracentesis is necessary, it has been 
proposed to insert a caiuuda, generally a valved cannula, and to leave it in the 
side. If such a method were employed, it would be best to use the Syphon 
arrangement already recommended. 

I think, however, that to leave a. cannula in the chest is bad practice, for it 
is difficult to keep such cannulaj clean, and suppuration almost always occurs in 
the puncture round the tube if it be left in long ; the cannula then becomes 
loose, and when it is removed the orifice may not close. An external opening 
may become necessiiry, but if so, it should be made deliberately after careful 
consideration, and not permitted to develop accidentally. If repeated para- 
centesis be necessary, it is best to tap in the usual way, and choose a difterent 
place each time. The strictest antiseptic precautions should always be taken, 
for they are, if possible, even more important in j)araceritesis for pneumothorax 
than for pleuritic effusion, inasmuch as the result of purulent infection of the 
pleura is so much more serious. 

In the cases which re(piirc repeated paracenteses, free incision of the side 
may seem indicated ; but this would almost certainly be followed by suppura- 
tion, and the case be converted into one of pyo-pneumothorax, or rather of 
empyema. 

If all cases of pneumothorax ended, as a matter of course, in purulent effusion, 
this would make no difference, and free incision at once miglit be the simplest 
and best method of treatment. We know, however, that in some cases of 
pneumothorax no effusion takes place at all, and that in the rest the efl'usion is 
often serous. As the ultimate prognosis of pneumothorax depends largely upon 
the nature of the effusion, it follows that free incision should be avoided if 
possible. I should, however, not hesitate to recommend incision if T thought it 
necessary, rather than run the risk of prolonged dyspneoa. Fortunately the 
cases in which the question will arise are likely to be few. ^ 

A good commentary on what lias been said is provided by an interesting case reeorded by 
I>r. Orowdy,^ in which, after repeated paracenteses, a free incision was made ; the elfusion was 
serous, and did not become purulent at all. In the bourse of three inontlis the incision healed, 
and recovery was complete. ' ^ 

If the dysj)U 03 a increase in spite of repeated paracenteses, it must depend 
upon other conditions, which are physiological rather than mechaiiical, viz., fipon 
the congestion of the opposite lung, and the consequent embarrassnAjiit of the 
heart. 

To relieve these symptoms, dry cups may be applied to the intcrscapular 
spaces and to the whole back, and this often gives marked relief ; or the blood 
may be detained in the extremities, for example, an elastic band tied round, 
one or both thighs, or by the use of Jutiod’s boot. 

Brit. Meet. Jowr,t 1897, p. 367. 
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some esuses wet c^ips may be employed instead of dry ; but if there is 
thought to be an indication for bleeding, the desired result will be better obtained 
by a. venesection. 

• . Indeed we have, in certain cases of pneumothorax, the very indication for 
bleeding, viz., a right ventricle which is becoming paralysed from sudden over- 
distension. Where the pneumothorax occurs in a person whose previous health 
has not been impaired to any great extent, there are none of the general contra- 
indications which in other cases may render it of doubtful expediency. If 
bleeding be decided on, a large vein should be opened and several ounces of 
blood rapidly removed. I have no doubt that life might be sometimes saved by 
timely venesection, and it is cerfain that bleeding is not as much employed in 
these urgent cases as it ought to be. 

‘ At the same time, whether bleeding be performed or notj the general strength 
should be maintained in every way, and the heart stimulated by alcohol, 
stroph&nthus, citrate of caffein, or even digitalis, while the general excitement 
apd distress should be allayed by the cautious use of opium or morphia. 

II. In the Later Stages. 

When the urgency of the symptoms has passed off, the treatment must be 
expectant. What is to be done chiefly depends upon whether eftusiou follow 
or not. 

If no fluid form, no local treatment will be required ; the air will be in time 
completely absorbed, the lung re-oxpaiid, and . recovery in all probability take 
place, unless phthisis or some other grave disease prevent it. 

If effusion develop, the treatment to bo adopted will depend upon the nature 
of the fluid, and this must bo determined by the needle. 

The effusions must bo treated on the usual general lines, the only (jiicstion 
to be considered being how far these general principles should be modified in the 
presence of pneumothorax. 

X. Where the Effusion is Serous. 

Serous effusions in pneumothorax may spontaneously disappear, and they 
frequently do if only in small amount. In pneumothorax, however, the condi- 
tions are not so favourable for absorption as they are with serous j)leurisy, for 
there is no doubt that the lungs themselves play a very important part in the 
removal of fluid from the pleural cavity, and where they are so conq)letcly 
collapsed they cannot take their usual share in the process. 

Where spontaneous recovery occurs, the fluid may be first absorbed and air 
alone remain, or tMb air may be absorbed first, and its place be taken by fluid. 

Even a serous effusion should not bo left too long, and T think, if after two 
or three weeks the fluid still persists, it would be better drawn off by paracentesis, 
prefer^ly by syphonage. 

' On inserting the needle, care must be taken that the mouth of tlie cannula is below the level 
,of the fluid, otherwise nothing but air will be withdrawn, and the fluid will remain behind. If 
.the mouth of thc^cannula be below the level of the fluid, expiration is usually quite sufficient to 

• fill the tube, and no suction is necessary. • 

If, however, the syphon be not filled in this way, a syringe may bo used for the imrpose, or 
the tubes may be filled before the needle is inserted. 

• In most cases this syplipi? apparatus is all that is wanted, and answers every 
; purpose. The aspirator is a dangerous instrument to use in pneumothorax 
' .unless it be provided with a manometer to show the pressure which is being 
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employed, and this should on no account exceed, if it sj^ould even be nlloTHg^d toi^. 
reach, as much as 18 to 24 inches of water. Aspirators are rarely provided with 
such a pressure gauge. If, by using too high pressure, the lung be ruptured 
afresh, great mischief may be produced ; for if, as is probable, the lung has partly 
re-expanded, it will become collapsed again, and thus progress be delayed ; and 
besides this there is the danger that with the air some infective material may be 
sucked into the pleura, and the effusion made purulent. 

Gi*eat delicacy and caution arc necessary in operating upon the pleura in a 
case of pneumothorax. Even in most skilful hands the aspirator may do mischief, 
and under ordinary circumstances it should not be used. To employ an aspirator 
with the object of sucking the lung out, and helping it to expand, is vicious in 
theory and mischievous in practice. 

In all cases of tapping the pleura in pneumothorax, whether for the 
purpostis of exploration or paracentesis, especially, of course, in the latter, care 
sliould be taken to prevent the air passing along the puncture to tHe sub- 
cutaneous tissue. With this oV)ject, as the needle is withdrawn, the finger should 
be firmly pressed over the puncture, and a piece of sticking plaster, made 
sticky in the spirit lamp, should be quickly applied immediately over the 
j)uncturc, and then a })ad strapped firmly to the side, so as to exercise pressure 
over it. Where the patients cough, as they frequently do after puncture of the 
pleura, air is likely to be driven along the puncture and to reach the subcutane- 
ous tissue, and in this way extensive surgical emphysema may develop. With 
tlic air, especially where the effusion is purulent, it is not unlikely that infective 
substances will l)e carried with it and excite suppuration in the puncture and 
even beneath the skin, and thus in the end lead to an external opening. The 
risk of this can be greatly diminished by firm pressure, applied after the 
puncture in the way described. 

2. Where the Effusion is Purulent. 

The general principles of treatment of pus in the pleura will, of course, 
apply. The only question is how far they may require to be modified in the 
pr(?sence of pneumothorax. 

As in the case of empyema, three courses only are open. It may be left 
alone, it may be tapped, or it may be incised. 


(a) Left alone. 

Although in em])yema cases occur in which the pus is spontaneously 
absorbed, an«l cure thus effected, I do not know any instaj^co of the kind in 
pneumothorax. If pyo-pneumothorax he left alone, the pus will ultimately 
riiake its way out, either through the lung or externally. If through the lungj 
si)ontaneous cure is pxtremely unlikely, though it may perhaps occur, as in 
one of the cases which I have reported. If discharge take place cxttrnally, 
the wound will probably have to be extended, and the result wilt be the same 
as if an incision had been deliberately made, but with this disflilvantage,*that . 
a greater length of time will have elapsed, and the lung, theifjfoife, be in a 
less favourable condition for expansion. • 

As a nilc with pyo-pneumothorax, a condition of well-marked hectic 
develops, and if nothing be done, the patient dies ere long, exhausted, and 
that, too, even if the pus make its way out internafly^or externally. 

It follows, therefore, that to leave a case of pyo-pneumothorax alone givea ! 
the patient but little chance of recovery. 



(h) Paracentesis, 

Temporary relief can, of course, be given by tapping, but I do not know of 
any case of pyo-pneumothorax in which paracentesis has led to recovery. The 
operation is certainly not devoid of risk, for the pus is, as a rule, too thick to 
be removed by syphonage. Suction, therefore, has to bo used, and there is 
considerable risk that in sucking the pus out the lung will be ruptured afresh, 
and thus much mischief be done. Besides this, the coughing which follows the 
operation often forces air, and with it some pus, along the track of the needle, 
which suppurates.* Sometimes a considerable subcutaneous abscess forms, 
which has to be freely incised, and thus a communication with the chest is 
made; or, the suppuration may take place beneath the periosteum, and in this 
way a considerable portion of one or two ribs necrose. 

In i>ne case of tliia kind nearly 6 inches of the sixth rib necrosed, and had to be removed 
in two successive operations. Although there was not at first a direct coinmjLinieation witli the 

{ )leura, the absciess ultimately bui’st in both directions, so that when tlie rib was removed a very 
arge opening into the chest was left. 

If paracentesis be performed, it must be remembered that the object is to 
remove the pus and not the air, and therefore the mouth of the cannula must 
be directed to the lower part of the chest, where the pus lies ; otherwise air only 
-will escape, and no pus be obtained. Also, care must be takeii'after paracentesis 
that j)ads are applied and firm pressure made over the puncture, to obviate, 
as far as possible, the objections mentioned ; and in order to keep the pnnctnve 
as small as possible, only a small or medium-sized cannula should be selected. 

(t^) Incision. 

From what has preceded, it would seem that the only thing to ho done for 
pyo-pneumothrax is to treat it like an empyema, and incise early, and that is the 
conclusion which I think ought to be drawn. At the same time, most authors 
express an opinion adverse to an incision in pyo-pneumothorax. 

The published statistics of pyo-pneumothorax are very much more unfavour- 
able than those of empyema. For this there must be some good reason. It may 
be that (1) the disease is more serious in itself, (2) that the lung is more likely 
to be gravely involved, or (3) lastly, that the methods of treatment differ. 

As regards the gravity of the affection itself, one cannot compare all cases of 
pyo-pneumothorax witli all cases of empyema, for the great majority of cases of 
pneumothorax have their origin in phthisis, while the majority of the cases of 
empyema do not ; and we know that empyema occurring in the course of phthisis, 
and due to it, is%f very much graver prognosis than wlien it is due to other 
causes. 

That the presence of air in the pleura has really nothing to do with the 
results is shown by the fact that in tapping em]>yemata air may escape into the 
pleura, or even the lung itself bo ruptured, yet this air is, in the majority of 
ca%BS, soon a^^sorbed, and the case runs its ordinary course. 

It may Ijp thought that the perforation in the lung, being, as a rule, from a 
tubercular cavity, will not itself heal, and thus the conditions will be much 
more unfavourable than in empyema ; yet this is not altogether correct, for in 
many cases the perforation does heal, even in a tubercular cavity, while in some 
of the cases of pyo-pneumothorax, in which post-mortem the hole is found patent, 
it may be not the orig'inaf perforation, but one which the pus has subsequently 
made for itself in finding its way out through the lung. 
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Putting aside, then, the fact that the lung is mor^ likely to be diseasi^ iuv 
pyo-pneumo thorax tlian it is in empyema, there seems no other reason why the 
air and pus in the pleura should not be treated in the same way in the two. 
cases, so that the more unfavourable results in [»yo- pneumothorax piust be in 
part at any rate attributed to the difference in treatment of the two affections. 
The (liflFerence in the statistics of pyo-pneumothorax and of empyema would not 
be so great if we compared pyo-pneumothorax, not with empyema operated on 
early, but with those cases which were neglected, i.e., not operated on at all, or 
only after long delay. The statistics of pneumothorax are drawn from old 
sources, and there are no recent statistics of pneuniothoraK treated by early 
incision. I venture to think that if there were, the results shown would be 
very different. 

The reasons given for the postponement of incision, or even of paracentesis, • 
by older writers are chiefly two : ‘ first, that by the compression whiah the 
pneumothorax pxercises upon the lung of the affected side, the progress of . 
tubercle in it is checked ; and secondly, that the tubercular mischief often makes 
rapid progress when the lung re-expands. 

These a priori objections are not absolutely correct, and express at the most 
only a part of the truth ; and against these must be set the facts, 1, that tubercle 
may certainly progress in a collapsed lung, for recent tubercles may be found 
in lungs which have been long collapsed ; 2, that tuberculosis does not by any 
means always rapidly progress in an expanded lung after its having been collapsed, 
as is shown in tlie case of serous pleurisies and in empyemata ; 3, that, on the 
other hand, tuberculosis may develop and progress rapidly in the opposite lung 
after, and apparently in consequence of, the collapse of the lung on the affected side. 

The same arguments wore once urged against the tapping of serous effusions 
which were thought to be tul)ercular, as well as against incision in empyema, 
and with as little reason. They were over-ruled l?y experience. It follows, 
therefore, that the a prioH objections should not be allowed to weigh much 
against the treatment of pyo-pneumothorax by incision. 

At the present time pneumothorax is very rarely deliberately incised. If an 
incision is made, it is generally either because the pus has spontaneously dis- 
charged itself externally and the wound requires extension, or because, after 
paracentesis, the puncture has suppurated. 

My own feeling is strongly in favour of the treatment of pyo-pneumothorax 
by incision We have no statistics as yet which can guide us in the matter, and 
we must make them for ourselves ; but I believe it is quite justifiable to make a 
forward step in this direction. 

Leyden {D, med, IVoch.y 1390) records a case of resection living yca«8 later. 

Finlay, incision, resection, recovery, small fistula 4 years later. 

Coi ner {Cibu Soc, Tr.^ 1904), case of extensive resection. 

W. G. Spencer {Clin, Soc. Tr,, 1904) ; r/.’also Baunilcr, D, m, JVdeh., 1894, xx. p. 739. 

In a case of pneumothorax, as soon as the effusion which has formed is known ' 
to be purulent, the question of its removal should be considered. As long as it 
is merely sero-purulent, and especially if it will flow through a syj^ion tube,*the 
effect of paracentesis may be tried. If, however, the pus be thic^ and viscid, 
and require an aspirator, with more or less suction, the (picstion of incision 
should be raised. There need be no great hurry in. deciding, for it is well to give 
the perforation in the lung time to close and heal firmly. At the same time it- 
would be wrong to postpone incision too long. Tne^ will bo room, no doubt, 
for considerable judgment to be exercised in the choice of the exact time for 
operation, which would have to be determined partly by the length of time whiciiL^; 
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had ^lapsed since the pneumothorax, as well as by the general condition of the 
patient, and the state of the lungs. 

The operation should be conducted in the usual w^ay, and there is but one 
question which remains for consideration, viz., the propriety of washing the side 
out. In many of these cases which are tubercular, the pus is not only thick, 
but seems to contain a large amount of mucus, and is very viscid. 1 think it well 
to wash out the pleura freely at the time of operation, and to repeat it from 
time to time if it seem necessary. I have done this in several cases ; the result 
has always been satisfactory, and 1 have never seen any harm come from it. 

In many cases ,pyo-piieumothorax has come under my treatment only after , 
some time had elapsed from the commencement, and I therefore had but little 
opportunity of trying what 1 am here advocating, viz., early incision ; but I 
believe that not only is it the right line of practice, but that it will soon come 
to be recognised as such, and become the rule. If a pneumothorax be left 
for months, there is the same prospect, neither more nor less, of curing it by 
incision, as in a case of empyema left untreated for as long a time, and, therefore, 
if incision is to be made in a case of pyo-pneumothorax, it should not be post- 
poned too long. 

If pneumothorax may be treated by incision when necessary, it next remains 
to consider when it becomes necessary. 

1. During the early i4age . — It is in the early stages of pneumothorax that 
the risk to life is greatest, and it becomes less and less as time goes on. This is 
due to the sudden embarrassment of the respiration and circulation, caused by 
the sudden collapse of one lung and the congestion of the other. If life be pro- 
longed and time be given, the lungs and heart adjust themselves to the altered 
conditions, and the urgent symptoms pass off. 

To relieve these urgent symptoms in the early stage paracentesis is often 
necessary, and may have to be repeated. If, after paracentesis, the conditions 
again became urgent in a very short st)ace of time, so that paracentesis has to 
he repeated at short intervals, it may be wise to consider well whether the 
side should not be incised. This would have the effect of giving a permanent 
vent to the air and relieving all pressure symptoms ; but it would have two 
obvious disadvantages ; first, the lung, being partly expanded, would be in a less 
satisfactory condition for the perforation to heal soundly ; and, secondly, an 
incision would almost certainly end in this case, as in others, with the production 
of an empyema. It is wise for these reasons to entirely avoid, if possible, a free 
incision in the early stage of pneumothorax, or, at any rate, postpone it as long 
as possible. All the relief that is requisite can usually be given by means of 
repeated paracentesis. However, if paracentesis should fail, I should not myself 
hesitate, even in ftie early stage, to lay the side open ; and I should be inclined 
to do this in preference to using any form of valve tube. The only tube of this 
kind which I should be inclined, under any circumstances, to employ would bo a 
fine tfocar connected with a small indiarubber tube, extending, ':ay, to the floor 
from the bed, and opening under water ; in this way a fluid valve would be formed 
whfch wouldf)ermit the escape of the air from the pleura, but not allow any air 
to pass lAckj* The objection to any of these tubes is that, do what we may, in 
most cases the puncture suppurates, and sometimes leads to an opening into the 
pleura which might, perhaps, otherwise have been avoided. 1 should prefer in 
these cases repeated paracentesis, and if that failed, I should be inclined to 
proceed to incision. • 

2. During the later stage . — If the early hours and days of pneumothorax 
pass over without symptoms of such urgency as to call for incision, the question 
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of incision becomes one which may be considered at lejpure, without hurr^ and 
deliberately decided upon. 

(a) If no fluid form, and the case remain one of simple pneumothorax, the air 
in time will bo absorbed and recovery be complete. This may take some days, 
or even two or three weeks, but in the end the air will all be absorbed. I have 
never seen a case of simple pneumothorax in which the air did not in the end 
spontaneously disap})ear, and that, as a rule, in not many days. It is well 
not to interfere with these cases in any way, even by paracentesis; and if, 
with the view of accelerating recovery, paracentesis be performed, the aspirator 
should not be used, but the air removed without any suction. If suction be 
employed, it should be limited to a few inches of water, say ten or twelve at the 
most. I'liese cases are, however, best left without interference. 

(b) Where serous effusion develops, so that the case is one of hydro-pneumo- 
thorax, it should be treated on the general lines of serous effusion ; paracentesis 
may be performed, but without suction, care being taken to remove thfe fluid 
rather than the air. Cases may be cured in this way by paracentesis, but some- 
times they cure spontaneously, the air being absorbed and fluid taking its place. 
Under these circumstances the subsequent treatment becomes that of serous 
effusion, and it may be that where repeated paracentesis has failed to cause the 
disappearance of the fluid, incision might become necessary, just as it does 
sometimes in cases of sim])lo serous pleurisy. 

(r) Where the eflusion is purulent, that is to say, where we have a case of 
pyo-pneumothorax to deal with, and careful paracentesis fails to give relief, 
iticision will become necessary. The chance of pus being spontaneously absorbed 
in pyo-pneumothorax is very much less than it is in empyema, and there it is, as 
a rule, small. Sooner or later incision will become necessary, and there should 
not be too long delay in deciding upon this operation. The indications for 
operation in pyo-pneumothorax are, I think, simply the same as those for opera- 
tion in empyema, and the presence of air in these cases may, I think, be 
disregarded. What makes the prognosis in these cases less favourable than in 
ordinary cases of empyema is, that in so many cases of pneumothorax tuberculous 
lesions in the lung are present, while they may be absent in empyema. 

I do not doubt that if in the future cases of pneumothorax are treated on 
the same general principles as govern our practice in empyema, the results will 
be much more favourable than they have been hitherto. 


Appendix. 

I append a case in which I put into practice the principles I am advocating, 
and with great success, although under many disadvantages, the pyo-pneumo- 
thorax had been left untreated for four months, and the patient was reduced to 
a condition of serious illness. I add to the account of the case the comments I 
made on it at the time, as they sum up and bring to a focus the points I have 
laid stress on. Since this case was recorded I have treated a few others*^n the 
same way and with similar results. 

W. T., aged 84., a blacksmith, was admitted to the hospital under my car§ one 8th March 
1897, complaining of cough and difficulty of breathing. He proved to have a pyo-pneumo- 
thorax of the left side. 

His i»revious history was this : on 2iid November 1896 he was taken suddenly ill while 
at work, with such sharp j)ain in his left side that it was utibearablo on coughing. He went 
home to bed, and stayed tliere for eleven weeks. He was #old that he had pneumonia and 
pleurisy. Shortly after Cliristmas time, soon after getting i^), he had an attack of violent 
dysimOBa, during which he became unconscious for a short time. He had had two slighter 
attacks since, and had been very short of breath on any exertion. For tlie last six weeks the 
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patient had noticed a peculiar splashing sound in his chest as he walked, and he had shooting 
paiuB in different parts of ihe left side of the chest. Ilis coiigli during this time had been 
frequent and jiaroxysmal. There had been much dark, thick exjiectoration, but n(3 lupinojjtysis. 

On 4th January the patient went to the Convalescent Homo at Sandgate, where Ik* remained 
live weeks, and while he was there the doctor drew oil’ a small quantity of clear fluid from 
his chest. 

Returning from Sandgate, the patient went to St. Hartholomew’s Hospital, where he was 
shortly after seen by mo and recommended for admission. During his illness he had lost two 
stone in weight, but ho lost three during the first part of his illness, and regained one 
subsequently at Sandgate. There was nothing in the patient’s ])revious history or in the 
family history which had any bearing upon the case. The patient looked pale ami ill, and 
had evidently lost a good deal of flesh. He was disturbed frequently by (laroxysms of 
coughing, which were^ccasioiially very severe. He presented the signs of left-sided pneumo- 
thorax, the cardiac dulness reaching as far as two inches to the left of the sternum. 

^ The diagram shows the limit of hyper-resonance as the patient lay u])on the hack ; in front 
the voice- and breath-sounds were amphoric in character, and the bell sound audible over the 
whole hyper-rcsonant area ; behind, the breath sounds were absent at the base and altered in 
character at the apex, and the bell sound stopped at the limits shown upon the diagram ; above 
and bAow between the two lines the bell sound and amphoric breathing and voice sounds were 
present as in front. Succussion was easily elicited. The lung, it was thought, was adherent 
at the apex behind. The hole in the lung, in spite of tho amphoric breathing, was evidently 
closed. As a cyrtometer- tracing showed, the affected side was rather smaller than tlic opposite 
one. 

16th Mai*ch. — A needle was inserted into tho seventh intercostal space behind in the mid- 
axillary line, and sero-purulent fluid obtained. 

The patient had a pneumothorax with sero-piirulent effusion. He was very 
ill, and quite incapacitated for work. He had been invalided for some montlis 
and was getting steadily worse. 

The question was ; How was he to be treated ? The fluid might be removed 
by paracentesis, but experience of similar cases was not encouraging. He could 
be left alone, but it was pretty evident what this would end in, and that 
to do nothing was tantamount to permitting the man slowly to die. Free 
incision seemed a better alternative than this, for it would give the patient, at 
tho worst, a chance, even though so much time had been already lost. Finally, 
if the side were to be opened at all, the sooner it was opened the bettor. 

Accordingly, after giving the patient the advantage of a few days^ rest and 
feeding in the hospital, I decided to have the side freely opened. 

On 30th March a simple incision was made into the side in the sixth s])ace in tho })osterior 
axillary line ; a largo amount of sero -purulent fluid escaped, probably about 4 pints. An 
examination with the probe, immediately after the operation was completed, showetl that tho 
lung was not more than an inch from the chest walls everywhere, so that it had expanded at 
once after the operation. Directly tho side was opened the patient began to cough, and 
coughed violently. This might have been due to the irritation of the tube which was inserted, 
but was more probably owing to expansion of the lung. The patient took cliloroform well, 
and bore the operation satisfactorily. A few minims of laudanum were given on the tongue to 
.check the cough. • 

3l8t March. — The patient had been comfortable after the operation, except that once or 
twice during the night he seemed a little faint, and required some brandy. The next morning, 
when the wound was dressed, air was found to enter the whole of the left lung, and friction 
sounds^ere audible not far from the seat of incision. The ])atieiit com])lained of a good deal of 
pain in tho left side, which was probably connected with this friction. 

discharge from the side was very free, so that for the firet few days the patient had to be 
dressed twice dmly. After this the discharge decreased greatly, and it was sufiicient to dress 
tho side onfe dafly. 

On April 7th the discharge became very offensive, some small pieces of sloughing tissue 
were removed from just inside the wound, and it was tlujugiit that a spot of bare bone was 
felt by the probe. The side was washed out with a weak solution of iodine and with boracic 
acid ; tho discharge rapidly lost j^s offensive smell, and the spot, where it was thought the 
bone was bare, healed over. • 

From this time the discharge rapidly diminished in quantity, and on 25th April it was 
about 2 or 3 ounces daily, and it continued to this amount for a good long time. Examination 
. voii. Ti. 56 
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with the probe showed that the lung was in contact with the chest walls all round the incision, 
but that the track in wliich the tube lay extended for a distance of a*bout 5 or 6 inches strai^ht^ 
into the chest in the direction of the spine. 

On 19th May the patient began to complain of a good deal of pain in the chest, sometimes 
round the wound and sometimes a little deeper, but no cause for it could be ascertained. The 
sinus had, up to the present time, been regularly washed out with carbolic acid solution. This 
was now stopjiod, and the pain was a little relieved ; but as the pain continued, various ex- 
periments were tried with the tube, as it was thought to be connected with some irritation pro- 
duced by it The tube was shortened, but the pain was not much relieved. 

Oil l(5th .Tune, on probing, a tender spot was found far back, and it seemed to me that at 
this spot the tube pressed on an intercostal nerve?, and thus caused the pain. The tub(j ivas 
removed, and a longer one of smaller diameter inserted, and from this time the patient suffered 
no more pain. On 2r>tli June it was stated that the patient felt very ifiuch better ; he had 
been up some little time, and he managed to go up and down stairs moderately well ; the 
amount of di.‘?chargc was still about the same, but not more than could bo accounted for by the 
irriuition of the track of the tube. On 8th July ho had s(ime pain in the leg, which proved to 
be a little periostitis. This was rajiidly cured with belladonna and glycerine, and gave no further 
trouble. The discharge was now not more than about an ounce in the twenty-four hours ; the 
patient was up daily, and gaining strength and weight. 

On l*2th October the ])atient’s weight was 10 st. 11 lbs. ; the discharge was very slight, but, 
as it did not completely cease, the sinus w'as injected with creasotc dis.solvcd in olive oil (25 
per cent, solution). Although this caused a good deal of smarting, it seemed to do a good deal 
of good. By the end of tlic month the tube had been considerably shortened, and by 1st 
Noi't'iiibcr it was out, and the wound completely healed. On 2nd November I made the 
following note : — “ The patient is in excellent health, looks fat and well, and says he never felt 
better in his life, and feels quite able to go back to his work, that of a blacksmith.** The side 
was a good deal contracted, but no very large amount of deformity had been produced. The 
vocal vibrations and vocal resonance were felt right down to the base behind. The percussioJi, 
at the lower parts e.sj)ecially, was still .somewhat impaired ; the breathing was audible over the 
whole side, though, of course, liot as loud as on the opposite. The temperature wa.s normal. 
The ])atient had gained 2^ lbs. during the last w'eek. 

As legards the temperature, all tliat need be said is this : that at the time of admission and 
up to the date of o])eration, the temperature was normal, or rather somewhat subnormal, and 
remained subnormal for tlio first few days after the operation ; it then began slowly to risi?, and 
remained moderately hectic, varying daily from about 102** to 99*5“ for about a week or ten 
days, after which it became subnormal again and continued, so, with few occasional rises for a 
day or two, throughout. 

The subsequent history of the case is as follows : — 

The patient was sent into the country, and on his return, in the beginning of 1898, looked 
.strong and well. lie obtained a good berth as caretaker in an office, and remained for some 
weeks quite well. Then a little discharge made its way out in the seat of the old incision, 
whicli was opened again and a small tube inserted. The track was examined and found to be 
a iiciiTow sinus, not more than a quarter of an inch wide, leading 3 to 4 iiiclies into the cliest, 
in the mid-axillary direction. It discliarged a drachm or two only of watery soro juis in the 
tw<‘iitv-four hours. 

The pus was subsequently examined, and found to contain tubercle bacilli, so that it was 
evident that the sinus either communicated with a tubercular cavity in the lung or had itself 
become tubercular. Injections of creasoto in sterilised oil were tried, but without effect, and tlie 
sinus continued to discliarge. Except for this fistula the chest had completely recovered, and 
good breathing was audihlc over the whole side. 

The (latient came twice a week to the hospital to be dressed and seen. He continued in 
excellent healtli and general condition, was fairly active, and did his work to the full satisfaction 
ef liis employers, though his breath w’as short on exertion. 

In the summer of 1899 he began to lose flesh and strength, but no definite physical signs of • 
plithisis were found until the late autumn. Then the right apex showed .slight evidence of 
tubercular misehitf, but the constitutional disturbance was out ®f proportioiii to the phy&ical 
sign.s. lie rapidly lost flesh and .strength, and at the end of the year died t^f piithisis, the 
fistula and the discharge from it continuing unaltered to the end. 

The pneumothorax had been completely cured, but the tubercular disease which had caused 
it continued, and though it remained in abeyance for more than a year, ultimately recrudesced 
and killed him. 

Remarks, — Here is a case of pneumothorax of sevdkal months’ duration with 
r purulent effusion. The patient had been under the care, shortly before. I saw. 
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hiy, of an eminent authority, who had dismissed him as incurable ; yet, as the 
result has shown, the case was not incurable when treated on general principles. 

We may ask why are such cases as these regarded as incurable ? Why are 
they left alone, that is to say, left to die, without the chance of recovery being 
given them which surgical interference might provide ? The answer is — because 
of certain theories which are commonly accepted and frequently acted on, and 
which I believe to be erroneous. These are — 

1. That where the lung has been collapsed and compressed for some time, 
whether by air or fluid, it will form adhesions, and be bound down and be thus 
incapable of expanding again, so that if the side be opened, a large cavity will 
be left, which cannot contract, and can only heal by the falling in of the ribs on 
one side, and by granulating up on the other. If this theory were true, of course 
operation would be undesirable, for there would be a chronic cavity left which 
could not close, and the patient would suffer from the results of prolonged 
suppfiration, and die probably of exhaustion or of amyloid disease ; this is 
what is stated commonly to occur. 

Now, is it correct to assume that when the lung has been compressed in the 
way I have described, it must necessarily be bound down and be incapable of 
expansion ? Can we make this a general statement or general rule of practice 
and act upon it ? Certainly not. Of course it may be admitted at once that in 
many cases where patients have died after long-standing empyemata, or pyo- 
pneumothorax, or sometimes even with serous eftusion, the lung has been 
found tightly bound down by dense adhesions, and therefore has been incapable 
of expanding and healing ; but it must be remembered that these cases have 
been left alone without operation, and it does not follow that if some operation 
had been performed in early times the lung would have been bound down in that 
way. 

We must also admit that there are cases in which, very shortly after an inflam- 
mation of the pleura has taken place, as, for instance, witli a common serous 
pleurisy, the lung has contracted adhesions enough to considerably hamper its 
expansion. These cases, however, again are quite exceptional, and we have daily 
evidence of the fact that the lung may be collapsed for a considerable period of 
time by serous eirusion, and yet not contract these adhesions. Tliough the plea 
that these adhesions were likely to form was used as an argument some years 
ago in favour of the early performance of paracentesis in serous effusion, experi- 
ence has shown that this fear is not well grounded. 

That the lung is not bound down, even after a very considerable lapse of time, 
both in serous and purulent effusions, I will quote three or four cases to prove. 

A young man, aged about 24, had been discharged from the army in July 
because he had a (fischarging empyema, which had made its exit through the side 
and also through the lung, so that he was expectorating about a pint of pus 
daily, and losing about a similar amount through the opening in the side. He 
came ^nder my observation six months later, and as he was in good general 
health, I decided to perform an operation upon him before his health began to 
fail.* Accordingly a free counter-opening was made low down in the posterior part 
of the axiHa, no as to provide free drainage. 

Within about a week from this time all expectoration through the lung had 
ceased, and within five weeks from the time of operation the wounds were closed 
and healed. The lung had expanded well, and breathing was audible over the 
whole side. The patient c^nfe to see me for some time after that, and I know 
that he remained in excellent health for some months as long as he was under my 
observation, and 1 have no reason to believe that bis health suffered afterwards. 
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Some years ago I read to tho Medical Society of London an account of the 
case of a lady who was suffering from a large right-sided serous effusion which'had 
been deliberately, and after consultation, left alone for a period of eighteen 
months without even once being tapped. I tried paracentesis several times, and 
when this failed, I ultimately decided to have the side laid freely open, and the 
case treated as if it had been one of empyema. Paracentesis had shown me that 
the lung was not bound down, as I had at first had reason to believe, for after 
each paracentesis it came out into contact with the ribs. 1 had hoped, how- 
ever, after the repeated j)aracenteses, that the lung would have formed adhesions 
with the costal pleura, but, to my surprise, when the side was opened no adhesions 
were present, and the lung collapsed completely. However, this made no differ- 
ence in the ultimate result, for the lung raj)idly re-expanded and came into 
contact with the chest walls, and formed adhesions there. Soon nothing was left 
but the track in Avhich the tube lay, and ultimately this also healed. 

This case shows, first, that the lung in a case of serous effusion may Ue col- 
lapsed for at least eighteen months, and still be capable of ready re-expansion ; 
and, secondly, that even after repeated paracenteses no adhesion need necessarily 
take place between the two layers of the pleura. 

1 have recently had another case of the same* kind in a man who had been 
allowed to have a serous effusion, not operated upon, for about twelve months 
before he came under my observation. With him 1 tried also the effect of 
repeated paracenteses, but, encouraged by the cxp(u*ience of the previous case, 
after a few paracenteses I decided to have the side opened. Accordingly the side 
was opened, the fluid let out, and a drainage tube inserted. Within a week from 
the time of operation the lung was in contact \vith the chest walls over the whole 
side, and nothing was loft except the long sinus in which tho tube lay. 

In the case which is the subject of this appendix, althougli the lung had 
been compressed for some months, within a week after the incision had been 
made in the side, the lung was in contact Avith the chest wall over the whole side, 
and the pleural cavity closed except for the sinus in which the tube lay. 

We have, therefore, a series of cases — one of empyema, two of serous effusion, 
and one of pneumothorax — in which, in spite of the lung having been compressed 
by effusion for a considerable period of time, it was not bound down, but was 
capable of ready re-expansion when placed in a position to expand. 

These are extreme cases ; and although, on the other hand, it must be admitted 
that the lung may form adhesions which may bind it down quite early in a case 
of pleurisy, still there is no evidence that this always occurs, or even that it is 
tho general rule ; on the contrary, the evidence all points the other way. If this 
theory be unsound, the practice based upon it will be wrong. 

2. A second theory, Avhicli is commonly stated in text-bookS and is very widely 
accepted, and which has been often used qs an argument against surgical inter- 
ference, is that the compression of the lung by effusion or air, as the case may 
be, checks the progress of tubercle in it ; so that though the presence of effusion 
or air in the pleura is an evil, it is outweighed by the advantage of checking 
the development of tubercle in the lung, and, therefqre, no oper[^Jion shoidd be 
performed. t 

This again is, I believe, a completely erroneous theory, though the statement 
is commonly made and has many distinguished names to support it ; still I do 
n<»t know that it rests upon any conclusive evidence, but remains a matter of 
opinion only ; indeed, what evidence there is leads the opposite conclusion. It 
is not the case that the compression and collapse* of the lung do necessarily 
check the development of tubercle in that lung, for tubercles of recent formation 
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may be found in the li*ig which is collapsed, of a date, as far as can be judged, 
subsequent to the time whcii the lung became collapsed. Certainly the collapse 
of one lung is not infrecpiently followed by the rapid development of tubercle in 
the other. 

The same theory was used at one time as an argument against the per- 
formance of paracentesis for serous effusion, and no doubt it was under tlie 
influence of this theory that the two c<xses 1 have recorded were deliberately not 
interfered with ; but, as a matter of fact, at the present day this theory does not 
really affect our practice at all in respect of pleural effusions, ^fhey are tapped, 
and, I believe, rightly tapj)ed, without any consideration as to tlie effect the 
removal of the fluid may have upon tubercle in either the one lung or the 
other. 

In tlie cjise of empyema, again, we have almost forgotten that such a theory 
ever had any influence at all. No one nowada3^s thinks of leaving an empyema 
alone because of some possible effect it might have upon tubercle in the 
lung. 

I maintain that these tlieories should have no more weight in relation to 
pneumothorax and its treatment than they have in relation to the treatincnt of 
empyema or of serous elfusion. 


3. Another argument that is used against the treatment of pneumothorax 
by free incision is that experience shows that the results are unsatisfactory. 
“Leave pyo-pneumo thorax alone, because the patient will die any way, and 
operation will only accelerate that result,” used to be the teaching of not many 
years ago ; and, indeed, on this point Kagge, who can hardly even yet be regarded 
as anticpiated, was very precise. 

“Operate only when driven to it” was another form the advice sometimes 
took. What would be the result upon, our statistics if tlie same were applied to 
empyema, and if ive never opened a side until the empyema was pointing, and 
never touched it even then, if the empyema by good luck would discharge 
through the lungs? 

A (picstion of this kind must be settled by experience, and wc cannot take 
the results of some years ago as a guide to practice at the present day in pneumo- 
thorax any more than in empyema. 

In this respect, namely, the operative treatment of pneumothorax, wc have 
to make our own experience over again ; we cannot be guided by the experience 
of many years ago, especially when we remember that the statistics are based 
upon the cases of pyo-pneumothorax which were never operated upon unless 
operatitm became absolutely imperative. 

I think I hav^ shown, therefore, that there is no valid theoretical reasons 
why scro-purulcnt and purulent effusions in pneumothorax should bo treated in 
any different way from sero-purulent or purulent pleurisies, and that the presence 
of air should not make any material difference. 

Of^ourse it is quite true that in the majority of cases of spontaneous pneumo- 
thorax the cause is a tuberculous cavity pear the surface of the lung ; but these 
rupCures frequently heal, and there is no reason why, when the rupture has 
firmly heiiled,*the lung should not come into contact with the chest again, and 
the condition of the patient return to that which existed before the pneumothorax 
occurred. 

Physicians have been in tjio past, it is true, too much inclined to leave things 
alone, though I do not think we can say the same of the present day, and it will 
be something in pneumothorax if we can brush aside the erroneous theories which 
have hitherto given an excuse for avoiding surgical interference. 
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73. AFFECTIONS OF THE DIAPHRAGM. 

Affections of the diaphragm vary in gravity in proportion to the degree with 
which they interfere with its action in respiration. In lesser degrees some short- 
ness of breath only is the result ; while in extreme cases, such as complete 
paralysis, the dyspnoea is severe. 

The affections of the diaphragm may be roughly placed in three groups, 
according as the primary cause is mechanical, muscular, or nervous in nature, 
but, of course, in many the cause is mixed. 

I. Mechanical. — In the mechanical group the muscle is prevented from 
acting as it ought by being thrust into the thorax or into the abdomen respec- 
tively ; downwards by air or fluid in the pleura or by inter-thoracic new-growths ; 
upwards by peritoneal eftusion, abdominal tumours, tympanites, subphrciiic 
abscess, tumour abscess or hydatid of the liver, etc. 

When the cause is of short duration and removable, as with fluid in the 

pleura or peritoneum, the 
diaphragm quickly resumes 
its action. Where the dis- 
placement is considerable 
and of long standing, nutri- 
tive changes occur in the 
diaphragm of the same 
kind as arc met with under 
similar conditions in the 
abdominal muscles. 

The muscular tissue 
then degenerates and 
atrophies, so that the dia- 
phragm may become thin 
and almost transparent. 
In such cases the muscle 
would be long before it 
recovered its nutrition and 
regained its normal action. 

IL Muscular. — In 

the muscular group the, 
muscular defects are almost 
always secondary, as in the 
common instances just re- 
ferred to. I 

Of primary lesions of 
the muscleso of the dia- 
phragm little>ds Known. i 

Wherever the serous 
membranes which clothe the diaphragm on either side are the scat of disease, 
the lesion is almost certain to involve the diaphr^m beneath, for structurally 
the connective tissues of the diaphragm and the lymphatics it contains are 

^ For literature, cf. Amer. J, of Med. Sd.^ May 1904. 



Fig. 164. 

Section of diaphragm to show the wide lymphatic spaces. 
Above is the edge of. a sarcomatous gro^'th, which is 
seen extending some of these spaces into the 

diaphragm. (Fiji||i^ preparation in the collection of 
Dr. F. W. Andrews.) 
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directly continuous with those of the’ serous membranes on either side of it. , 
bo close IS the connection that infective processes, wiiethcr of the nature of 
inflammation or new-growth, pass readily tlirongh the diaphragm from the 
one side to the other, in this way not unfrequently involving the other serous 
membrane without the dia- 
phragm itself presenting 
any obvious lesion. 

In acute inflammation 
the lymphatic spaces may 
be found infiltrated with 
small cells almost to the 
extent of interstitial sup- 
puration, while the muscle- 
cells, are granular and 
degenerating. 

In the case of chronic 
inflammation of either 
serous membrane covering 
it, the diajdiragm itself 
becomes involved, and a 
sort of cirrhosis is pro- 
duced, which compresses 
the delicate muscle-cells 
within its meshes and 
causes tlieir atrophy. In 
extreme cases the muscu- 
lar tissue may almost com- 
pletely disappear and a 
mass of fibrous tissue take 
its place, extending from 
the one surface to the 
other.^ 

Lymphatics of the diaphr.i‘'ni infeoted, sliowin^r the rich 

III. Nervous. — The network between the niusciilur huri(ih's. {Klein. ) 

. most important and inter- 
esting group is that in which the cause lies in some interference with tlic nervous 
mechanism of the diaphragm. 

This may be effected in three ways; first, by inhibition; KCfonrliy, bv 
irritation, so that spasm is produced ; and lastly, by paralysis. 

1. Where, as a consequence of inllarnmatioii of tlio pleural or 

peritoneal surface, respiration causes pain, the action of the diaplirafcm may be 
inhibited. If the inflammation be unilateral, the movements on the affected side 
may be abolished while they continue on the opposite side. This is, no doubt, 
protestive, and similar to the inhibition of the peristaltic movements in the 
intestines observed in peritonitis. 

•What is CWled hydericdl paralyse of the diaphragm might better be described 
as cerebrSI oithysterical inhibition, for the diaphragm is, in these cases, hanlly ever 
paralysed ; but though immovable at times, especially when the patient is under 
observation, it moves at other times — for instance, during sleep. 

/mteWon or Spasm , — Spasm of the diaphragm is rarely met with as an 
isolated phenomenon, exc^t in some rare cases of hysteria, r/. p. 69. Usually it 
18 a part of a general inspiratory spasm, and, as such, occurs to an intense degree 

^ Coplin, Ainer, J, of Med, Sci., 1904, p. 754. 
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ill strychnine poisoning, hydrophobia, an'd tetanus, in which diseases itplaytfso 
serious a role. 

The two commoner and comparatively unimportant instances of spasm of the 
diaphragm are Paroxysmal Sneezing and Hiccough. 

Paroxysmal sneezing stands in close relation with asthma and hay fever, in 
which conneccion it has already been dealt with (p. 603). Hiccough requires 
further consideration. 

3. Paralysis . — This is a subject of great im})ortancc, and must be dealt with 
specially. 

HICCOUGH. 

Hiccough is due to the sudden momentary contraction of the diaphragm, 
for wliich the glottis and vocal chords are unprepared, so that the air suddenly 
drawn into tlie larynx catches the parts only partially dilated, and thus causes 
the short noisy croak which is so familiar. 

Hiccough is probably due to direct irritation of the terminations of the phrenic 
nerve, and is frequently produced by the swallowing of irritating food, very 
hot or peppery soup. 

It is a common symptom of flatulent distension of the stomach. In most 
cases it is tlie result of dyspepsia. The attack is then usually only of short 
duration, lasting a few minutes it may be, and only rarely more than an hour. 

Hiccough Jvrising in the course of any acute abdominal affection is a sign 
of the gravest significance. Thus with acute peritonitis, acute tympanites, or 
obstruction of the bow(ds, the appearance of hiccough indicates almost invariably 
a fatal result. 

Strange to say, with the ordinary inflammation of either the peritoneal or 
pleural surfaces of the diapliragm, hiccough is far more often absent than present, 
inhibition being produced rather than spasm. Indeed, it always seems to me far 
more dilHcult to understand why it is so often absent, than to explain its occurrence. 

With pleurisy it is still rarer than with peritonitis, and of far less serious 
significance : yet it may be very distressing, and by causing pain and preventing 
sleep, increase the gravity of the case. 

It may arise in tiie course of acute ])neumonia, and is then a most serious 
complication, for it may be very persistent, and obstinately resist treatment. 

Iji a case of well-marked, but not exUmsive or otherwise severe, pneumonia, hieeougli set in 
about the third day, and continued till tlie crisis on tlie. sixth, occurring every few minutes night 
and day, entirely robbing tlie patient of sleep, and causing ^reat exhaustion. Morphia gave 
Hoino relief, but the otlier remedies tried proved useless. Witli the crisis the hiccough ter- 
minated ; but when eoiivaleseeiice seemed established, on the second day from tlie crisis, the 
patient was sndileiily seized with .severe dyspmea, probably from the detachment of a canliac 
elol, and died rapidly. 

Tliccough is sometimes referred to central^ irritation, and is thus described in 
the course of hydrocephalus, meningitis, epilepsy, and hysteria. It is, however, 
rare in such affections, and is, 1 believe, even then duo rather to peripheral than 
to central irritation, and to be attributed, as in other cases, to the flatulent 
distension of the stomach and colon. ^ ^ 

1 do not know of any instance in which hiccough has been^^produced by 
pressure or irritation of the trunk of the phrenic nerve in its passage through the 
mediastinnm. 

Hiccough, of course, interrupts regular respiratic^n and articulation, and, when 
severe, may cause great pain along the tips of the ribs, at the poipts of insertion 
of the diaphragm. The slight forms last but a few minutes ; the more severe 
may last for days, or even weeks, and the attacks are liable to recur. 
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•Treatment. — Fom ordinary cases the common popular romeilies are to hold 
the breath for a time, to sneeze, sip water and swallow it slowly, to divert the 
attention, or by a sudden noise or fright to make the patient start. 

When flatulence is the cause, the treatment of that condition will remove the 
symptom, and with the cure of the dyspepsia the tendency to hiccough will vanish. 

In the more severe cases, hot applications and counter-irritants may be applied 
to the pit of the stomach; faradization or galvanism may be employed to the 
epigastrium, or along the course of the phrenic nerve ; the various sedatives, 
especially the bromides, may be given, chloroform or ether inhaled, and opium 
administered by fhe mouth, or morphia suh cut cm. 

PARALYSIS. 

Paralysis of the diaphragm may be ceMfrni or peripheral ; central in the 
medulla or nuclei of the phrenic nerve, as in bulbar paralysis or broken neck ; 
peripheral in the trunk of the phrenic nerve or in the nerve endings, of which 
diphtheritic palsy is the best example. 

It is not necessary to discuss .all the modes in which nervous affections 
cause paralysis of the diaphragm, for this would he more appro{)riate to a treatise 
on diseases of the nervous rather than of the respiratory system. 

As regards the severity of the symptoms prodvuied, much depimcls upon 
whether one side of the diaphragm be affected or both. 

With unilateral paralysis, the symptoms are comparatively trifling ; hut with 
bilateral, t.e., complete, paralysis, they are severe, and may lead rapidly to a fatal 
result. 

The condition is easily recognised by the peculiar alteration in the respiratory 
movements. The respirations are accelerated, shallow, and entirely costal ; the 
abdominal movements are inverted, t.c., the epigastrium and ahdtnnen gener.ally 
are retracted on inspiration and protruded on expiration ; the costal arch is 
widened ; and on inspiration the lovrer ribs move unduly freely. In cxtreim* 
cases, i.e.^ where there is uiuch dyspncea, the contrast on inspiration between 
the undue expansion of the lower part of the thorax and the recession of the 
opig<astrium is very striking. 

The diaphragm stands very high, and, poat-inortein^ may be found to resich the 
Uiird intercostal space. 

Though the chief difficulty is with inspiration, expiration is also impaired, 
partly because the chest is so incompletely filled with jiir, and partly because in 
all acts of forced expiration the contraction of the disiphnigm its(‘lf is necessary 
to give dircctioi^to the straining. 

For similar reasons the voice and cough are weak, and 8j)eaking an effort. 

Dyspnoea is a prominent symptom in the later stage, hut is not due to the 
paralysis of the diaphragm only, but to the secondary changes which thi? paralysis 
leacilli to in the lung, viz., collapse of the lower parts and congcfstion of the rest. 

To keep the lower parts of the lungs fully expanded is one of the chief 
uses of the*diaphragm. If this fails, especially if the diaphragm be forced 
upwards into the chest by the unopposed action of the abdomin.al muscles, 
the lower parts of the lungs become collapsed and airless, and the rest of the lung 
congested. The respiratory capacity is thus greatly reduced. In time tlie lungs 
may give out. and signs congestion, i.e,, bronchitis, ajjpear. So soon as this 
occurs, the symptoms become rapidly aggravated, for, owing to the weakness and 
insufficiency of coughing, the exudation cannot be exf;elled from the tnbe.s, and 
soon chokes the patient. 
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In diphtheritic paralysis it is not^ as a rule, the dyiphragm alone that is 
affected ; the muscles of the glottis and fauces are more or less paralysed too, so 
that food and secretions pass into the air-tubes, causing the bronchitis and pneu- 
monia, of which so many patients die. Moreover, the intercostal muscles are often 
involved as well, and thus general respiratory paralysis ensues, which must 
eventually end in suffocation. 

The condition of. the patient with well-marked diaphragmatic palsy is pitiable 
in the extreme. The sufferer lies prostrate, feeble, choking with the secretion 
which the feeble, ineffectual cough does nothing to relieve ; the dyspnma gradually 
increases, and cyanosis becomes marked ; but fortunately the* suffering is soon 
cut short by unconsciousness or by sudden cardiac failure. 

Prog^notsis. — Unilateral paralysis is not of itself of any great importance. 

The prognosis of bilateral paralysis depends upon its cause. When the 
paralysis results from some disease itself incurable, as in spinal and balbar 
lesions, recovery is hopeless, though by careful treatment the end may be post-, 
poned for a time. 

The prognosis in diphtheritic paralysis is grave, not so much because the 
diaphragm is paralysed, as because the paralysis of the diaphragm is, or 
soon becomes, associated with other paralyses ; if the intercostal muscles be 
involved, respiratory movements are impossible, and suffocation follows ; paralysis 
of the fauces and glottis permits the passage of food and secretions into the air- 
tubes, and leads to fatal pneumonia ; while in other cases death occurs suddenly 
from syncope. 

Treatment. — The patient should be always fed through a tube, passed well 
down the msophagus. 

If the fauces are involved, and the pharyngeal muscles paralysed, the secre- 
tion, which accumulates iti the pharynx and back of the mouth and causes much 
distress, should be frequently removed with sponges, and belladonna given to 
check the flow of saliva. 

The strength must he maintained, not only by liberal feeding, but by 
stimulants and strychnia, to which caffein or digitalis may be added, to support 
the heart. The most valuable combination for these conditions is caffein and 
stryclmia. 

The aeration of the blood sliould be assisted by the administration of oxygen 
frecpiently, night and day. Oxygen is the best and most rational remedy for 
these cases. It should be given as much to prevent, as to relieve, cyanosis, so 
that its use should not be too long delayed. 

Above all things, hope should not be abandoned, for, with dogged persistence, 
even desperate cases may be saved. « 

74. DIAPHRAGMAUC HERNIA. 

When a hernia develops through the diaphragm, some of the contents of ^he 
abdomen pass into the thorax. There is no instance I know’ recorded in which 
a hernia of the lung has developed into the abdomen. 

The holes in the diaphragm are cither traumatic or congenital. 

Laclicr’s * statistics show tho relative frequency of these two groups to one another to be 4 
to 6, for of 267 reconlcd cases, 117 were congenital and 15(9^ traumatic. This proportion is 
probably not accurate, for so many of the traumatic cases remain fanrecorded. 

1 Arch.f, IcHn, Med., 1880, xxvil 268. 
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A third group is soinetigios made, and is described as acquiretf. The hernia is then supposed 
to aevelop in some of the weak spots in the diajdiragni, t?.//. , at the iiaso of the xi))hoid 
cartilagiM’ight and left, at the atta(dnnent of tlie diapliragni, or at one or other of the normal 
oiionings through the diaphragm, tor the n*sophagus, vena cava, or even splanchnic nerve, 
notably the first. 

T.his group is of little importance, for the cases are extremely rare, and many of them far 
from conclusive. It need not be fiirtlicr considered. 

Side , — Diaphragmatic hernia of either kind is mneh more eominon on the left 
side, in the proportion of about 5 to 1, owing doubtless to the presenee of the 
liver on the riglit side, whieli not only diminishes the chanee of rupture of the 
diaphragm, but when there is a rupture, prevents the abdominal viscera from 
passing through the rent. 

Sex . — The traumatic form is nnich more fretpicnt in men, 5 to 1, owing to 
their greater c.\posure to injury ; the congenital form is (upially common in 
eithdV sex. 


Orf/tms diftplaeed . — Almost any of the abdominal organs may bo found in liaise 
hernitc ; most frequently tlie stomach, spleen and colon, hut only rarely oiuMirgun 
alone. 


Acronliiig in Lacber, bernia of a single organ docs not ocenr ninrc frc«|ncntly than 1 
ill f) out of 27f> cases). In the rest two or tbrec organs an* displai’cri and in all soi’l.s of 
combinations. 

The fol]«*wing ligurcs show tin* frequency with which the dilleient organs w wr loiind ; — 


Shunaeli. 

Colon, 

Small intestine. . 
Liver, 


ill 151 eases. 

,, Mf> „ 

83 ,, 

,, 15 ,. 


l)uod(‘niim, 
ran<*reas, . 
Ca?cum 
Kidneys, . 


in 


35 <*asi's. 
37 

"II ” 


In a few iustaiiees (about 1 in .5, Laelier) the hernia is contained wit liin a Siu; ; but this is 
not important enongli to justify the division of these hernuu, as Peacock propi^sed, into True 
and False, i.e., with and witliout a sac. 


Congenital. 

In the early embryo tlie {denral and peritoneal cavities are euiil inuoiis ; they 
become separated subsequently by a thin membrane, the future diaphragm, 
which grows forward, between the lungs and tlie Wolflian liodies. In this 
membrane development may lie arrested, Avilh the result tliat tlie dinpliragm 
may be deficient in whole or in part. 

This condition is usually associated with other congenital defeils, surli as 
cleft jialate, web\^ed fingers, etc. 

Extreme congenital defects of the diaphragm appear to be incompatible 
with life, and are, therefore, only met with in still-born children, and behing to 
teratrf>logy rather than to medicine. 

Even with less extreme defects the infants rarely live for more than a few 
hotirs or da;;a^. 

When tije defect is small, life may be ])rolongcd for some yesars, and cases 
are recorded in which the patients have reachc«i middle life. 

Thus the well-known case of A.stley Cooper’s occurred in a man of 4h, and auotlier at tiic 
same age is recorded by Hale and fSoodhart. 

Peacock * refers to severu^ instances in younger people, at tlie ages of 17, 32, 24, 28 and 40 
years. 


^ Path. Soc. Trans, j xiy. 149. 
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A very extraordinary case is recorded by Turner ^ in a youth of i 9 years of age, who diiil of 
pyieniia, consequent on mastciid disease ; the condition was quite unsuspected during life, and 
discovered only on the HUto])sy. Nearly the whole of the large and small intestines, together 
with the spleen, were found in the left side of the chest, the lung being flattened, like a 
])ancake, against the spine. The hole in the diaphragm was inches in diameter, and was 
occuj)ied by duodenum and colon. The abdomen contained an enorinously dilated stomach, 
the pyloric oriliee lying in the i»elvis behind the bladder. 


Traumatic. 

The traumatic cases fall into two groups, according as Uiey are associated 
with an external wound or not. 

1. In those with an external wound, as, for instance, a stab or laceration, 

there are often severe injuries to the blood vessels or other viscera as well, whi(;h 
are of more importance than the mere rupture to the diaphragm, and mask it, 
so that it is often undiagnosed. * 

2. In those without any external wound, which are the result, for instance, 
of a fall or a crush, the rupture of the diaphragm is sometimes the only serious 
lesion ; even then the symptoms arc often misleading, so that some other 
diagnosis, e.^., pneumothorax, is more likely to be made. 

Symptoms. — The symptoms are at first those of shock, from which many 
patients die. 

After th(^ shock of the injury is recovered from, the symptoms may be either 
thonirlc or ahthmiinal. 

Thoracic Symptoms. — Of these the cliiof are dyspnma and pain. 

Pain is rarely^ severe, and not in any way suggestive. It is often distension 
or tension over tlie whole side that is com{)lained of, rather than actual pain in 
any particular part. 

Dtjajmwa becomes sooner or later severe, but fre([uently does not set in as 
soon or reach as great a degree as would be expected from the conditions whicli 
are found pnd'Viorteni. 

The dyspmea depends, as in pneuiiiothorax, cliielly upon the collapse of the 
lungs, which, on the affected side, is produced by the hernia, and on thci opposite 
side by the displacement of the mediastinum ; but its severity varies with the 
rapidity with wdiich this collapse has been produced. In many cases, though 
the rupture takes place at a given time, the abdominal organs do not all enter 
the tliorax suddenly at the time of the rupture, but make their way up gradually. 

Another factor in the jiroduction of the dyspna'a is the presence of fluid in 
the pleura; either blood, due to hfcmorrhage at the time of the accident, or 
inflammatory cirusions, serous or purulent, developing subsequently. 

Many of these points are well illustvated by the following case recorded by Dr. Uriiiton,^ 
wliieh is ail excellent exanijile of tlie traumatic f^onp. 

A healtliy man, 32 years of age, was walking along the .street, when a ca.se of macliiiiefy fell 
on him. He was broiiglit into the hospital with a compound fmeture of his tibia. He 
appeared to have received no other severe injury. He complained indy of a little sorenes^ in 
Ids chest, hut no injury was detected there. 

Tlie iic?xt flay he eonqilained of some shortness of breath, and his respiratiif*.is wW? ra])ld, . 
44. The, lieart was bniiid beating on the right side, and as the left was hyiier-resonant, 
pneumothorax of the left .side w'as diagnosed. 

The day following, llie resjii rations were 48, and the dyspnoea severe; the abdomen was 
not distended, but flatter than normal ; the bowels had not be^ open since the injury. 

The flay following, the patient was very cyaiio.sed ; the hejirt still more disjilaced, and 
reached as far as 2 inches to the right of the right nipple line ; metallic tinkling was 

“ St, Barthol, Hosp, Rcp.^ 1883, p.*28r>. 


* Lancet ^ June 14, 1890. 
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lioai'd at the left a|>ex ; and the bell anutid in frent, between the aeeond and fifth intercostal 
spa3es. A trocar was ins«rtc(l, but no air esca|u*d. 

Ill the evening the patient (Ji«‘fl, ul>out se vent}* -lour Iiours from tlie time of (he juvitieni. 
PoHt.~mort<')n. v-rttnunaiion, — The (lia)>iiraom was fouml riipUireii iUi l)t»th sides ; on (lie right 
side the rent was small, and was clo.sed by the liver; on (lie left, (lie lupture, S inches 
ill length, extendecl from the lesopliageal opening nearly to the fal.se ribs. Tli rough this 
rent various abdinninal organs had ]»a.s.'»ed into (lie thorav, viz., the stomach, tlie transver.se 
colon, the great omentum, spleen, and several coils of small intestine, llesuies these organs, 
tlie ]>leura also contained one pint of blood. 

It is to be observed that although the rupture of tho iliaphragm must liave oceiirred, of 
course, at the lime of (he acci<lent, tliere is a speeial note to the etfect (hat (he palieiit showed 
signs of no olher injury except the coiupouml fracture of (he leg. Il was not till some 
liours after admi.ssioii lliat the respirations were observed to be hurried; and not until the 
day following that any tiling wdiicli could he callefi dyspmea <le\ eloped, f’rom this time 
the dys|iniea rapidly increased, till the patient died of .sullbeation. 

The }»hysical signs were ])ositively misleading, for not only did tin* ilisplairement suggest 

{ meumotliorax, but the bell sound and metallic tinkling were" both heard, though, no doubt., 
)otIi iof them were [iroduced in the .stomach. 

It might he supposed that the diagno.sis might he made hv liinling irregular patches nl‘ 
dulncss in dillcreiit jiarts of the side; hut. in the lirst plaice, the pati.'iits are generally too 
ill to permit of complete examination ; seeoiully, t.lu^ dulm'ss of a s<»Iid organ like the spletm 
is easily masked hy the general hyper-re.sonaiice of the intestines ; and evim if ilulm*ss be fouml, 
it may be due, as this ease show.s, to the presence of Iluid, either blood or .serum. 

Abdominal Symptoms. — If life be prolonged, tlio symptoins may become 
chieHy iibdunuual ; they depend upon the interferenee with the Jietion of the 
stomach and iiitestiiies by the displacement. The patients may then comiilain of 
much dyspepsia, with pain and ilyspnuia after food, and irregular vomiUng ; 
emaciation will follow, and the diagnosis of malignant dis(*ase be probably made. 

Tlie symptoms of internal strangulation sometimes doveloj), but this ap))ears 
to be mucli less likely than might a priori be expected. 

The period that may elapse from the time of injury to the development of 
symptoms is sometimes remarkalily long. 

Thus, in a ca.se recorded by I’eacock, tliough the .syniptom.s di^velopisl only ahoiit three months 
before death, the injury to w’hjch the rupture must have l>een due occurred lifti'Cii years hidbre 

The interesting ease which follows is recorded by Halo and (Joodluirt. 

A geiith'iiiaii, 19 years of age, wras iuvalidoil home after an active life in India, having herni 
losing health fur tw«i years. H is chiersymptoins were occitsional vomiting and waterhrash. The 
vomit was often of large amount, and contained much dark-coloured mucu.s. In the later stages 
of his illiic.s.s he lost lle.sli rapidly, and <lied of exhaustion after about three months' severe illne.ss. 
Ihi was thought to be suffering from cancer. 

The po.s^-7HO/’fc///. examination shi»wcd a hole in the diaphragm l)etwci!n t he crura, e.\ tending 
from the o-sophageal opening on the left t«» the vena cava on the right. Tli rough this aperture 
a hernia had taken ]»lace, consisting of tw'o-thirds of the stomach, a loop of the. traiisvi'rse colon, 
the les.ser omeiiliim, the greater part of the paiiereas, and duoileiiiim. The hernia was contained 
in a sac lying aerosL/Uic front of the spine, just above tin; diaphragm. 

It was thouglit to be a cotigeiiital malformation of the diaphragm, wliieli had rendered this a 
W'eak spot with subsequent bulging. 

The patient had led an active life, and pre.seiitcd no symptoms until three years or so before 
his d^ath. 

» Treatnipnt. — There can be but one object in treatment, viz., to return the 
displaced or^.rans into tlie abdomen and keej) them there. 

The correct diagnosis is the first essential, and unfortunately this is genernlly 
not made. 

Immediately after the injury, the collapsed coiplitiou of the patient, which 
renders examination difhcjilt or impossible, puts operation out of the (pjestion. 
Kveii if the correct diagnosis were then made, the probable existence of other 
grave lesions w'ould have to be taken into account. 
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I do not know of any instance in which a congenital case has been corr^tly 
diagnosed, and operation performed or even suggested. * 

It is stated that operation would be less difficult from above through the 
pleura than from below through the abdomen. It is difficult to sec how this can 
be, for nothing short of an enormous opening into the chest would give such a 
view of the diaphragm as would enable the operator to stitch up the rent, while 
the risk of laying the pleura so freely open under such conditions would in itself 
be very great. If the abdomen were freely opened, so as to obtain a good view 
of the diaphragm, the rent might be enlarged if necessary to enable the return 
of the organs into the abdomen, and subsequently stitched up.* 


75. HERNIA OF THE LUNG. 

• 

Hernia of the lung is a very rare condition. The cases fall into two groups 
— the traumatic, to which the great majority belong, and the iion-tiaumatic, 
many of these being of congenital origin. 

With penetrating wounds of the thorax, pneumothorax is the usual result, 
and the lung collapses ; but in some instances the lung is forced into the wound, 
and protrudes through the chest w\alls. In course of time the protruding portion 
may slough offer be removed with the knife, and the condition heal without any 
evil effects following. 

The diagnosis is easy, for the lung is visible. 

In some instances, after the wound has healed externally, a hernia of the lung 
may devedop beneath the scar, the protrusion taking place either through a weak, 
imperfectly healed spot, or through an opening in the thoracic walls which has 
remained unclosed. 

It might be supposed that this would be a not altogether uncommon occur- 
rence after incision for empyema, in which a portion of one or more ribs had 
been excised ; but, as a matter of fact, it is very rare, and no instance has 
occurred within my own experience. 

The rarest form of hernia of the lung is that which occurs without any 
evidence or history of trauma. 

The hernia must, I suppose, in these cases be due to a weak spot or actual 
hole in the thoracic walls of congenital origin. In the cases recorded, the usival 
seat has been in the lower intercostal spaces (seventh, eighth, or ninth), about 
the junction of the cartilage with the rib; in fact, where the external intereo.stal 
muscles end. 

The bulging of the lung, which is sometimes met with abc^e the clavicle in 
emphysema, has been also described as hernia, but it hardly belongs to this group. 

I have met with only two instances of this condition, both in middle-aged 
men ; in the one a small tumour, the size of^ a filbert, was present on the second 
right intercostal space, about three inches from the sternum ; the other, a ^me- 
what larger tumour, was in the axilla, near IMarshalfs weak spot. ^ 

In a remarkable case recorded by Pietkiewitz there were two hefi)iae,^both on 
the left side, jind easily replaceable, the one between the sixth and seventh ribs in 
the nipple line, and the other behind, between the fourth and eighth ribs in the 
scapular line. 

The swelling is soft, clastic, crepitant, resonant 6n^ percussion, diminishes or 
may disappear on inspiration, and becomes larger on expiration, especially if 
violent as in coughing. 
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The hernia may be contained in a sac or pouch formed of dilated pleura. It 
is dften replaceable, and may be easily kept back with a pad. The condition is 
interesting, but of no importance, aiul produces, as a rule, no symptoms. 

No treatment is called for, but in the traumatic cases, if there seemed to be 
any indication, there would be no reason why the protruding portion of the lung, 
if not returnable, should not be removed and the hole closed. 

In the non-tnaumatic and congenital group, considering the risk of starting 
some infective process in the pleura, the condition would in most instances be 
wisely left alone unless a source of discomfort in some way. 


76. SYPHILIS OF THE LUNGS AND PLEURA. 

There is no reason why syphilis should spare the lungs and pleura, nor does 
it; ;yet visceral syphilis has its favourite seats, and the lung is not one of them. 
Kven many of the recorded cases are not conclusive, for the diagnosis is, to say 
the least of it, open to question as being rather a matter of opinion than of 
demonstration. During life the diagnosis rests upon uncertain groniuls, viz., 
first, upon the evidence or history of syphilis in the patient, and, secondly, upon 
the curative effects of iodide of potassium and mercury. Kven aftcT death the 
difficulties of diagnosis do not vanish, inasmuch as the lesions of syphilis closely 
resemble those of tubercle, for gummata and tubercular masses may be undistiii- 
guishable except by the discovery of the tid)ercle bacillus, and many of tin* fd)roid 
indurations, which were once thought to be syphilitic, are now regarded as 
undoubtedly tubercular, or are referred to other caust^s. • 

Syphilis of the Pleura, except as a secondary aflcction, is practically 
unknown. There is, I believe, no pathological specimen extant in wbicli un- 
doubted syhilitic lesions existed in the pleura alone. Tbe eases which have been 
diagnosed as syphilitic pleurisy during life arc those in whicli ]»leurisy, whether 
with effusion or without, has developed in syphilitic persons, and been rapidly 
cured under the administration of iodide of potassium and mercury ; but these 
are not sufficient grounds for such a diagnosis, which therefore rests on opinion 
only. 

When the pleura is affected, it becomes involved, secondarily, by extension of 
inflammation from some syphilitic lesion in the neiglibourhood. TJie connnouest 
and most conclusive instance of the kind occurs in those cases in which there are 
syphilitic lesions of the chest w^alls, e.</., ])eriostitis, necrosis, or caries of the ribs.' 

In a similar way, if gummata or sclerotic processes in the lung' reach the 
surface, the pleura over the lesions becomes thickened and adherent, or it may 
possibly become actively inflamed, so that an effusion forms. 

In either case 'the pleurisy which ensues is of a simple character, and typical 
syphilitic lesions are not found in the pleura. 

Syphilis of the Lung;. — The lesions in the lung which are referred to 
syphilis are — 

> r> 1. Pneumonia alha. 

• I, 2. Gumma, 

3. Fibroid induration, 

1. Pneumonia alha — White hepatisation — Syphilitic pneumonia , — All syphilitic 
lesions of the lung are essewtially interstitial, and so it. is with syphilitic pneu- 

^ Cf, Nikulin’s case, Berl, kl, Woch., 1891, No. 40.. 
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monia, which consists in the main of connective tissue hyperplasia, associated 
with proliferation and degeneration of the alveolar epitheKum. • 

This condition is met Avith in the lungs of children who have either been born 
dead or have died shortly after birth. The change frecjuently involves a con- 
siderable extent of the lung, but it may occur in small isolated patches. Where 
the infants have breathed, some of the alveoli in the affected part may contain 
air, but most of them are filled with degenerated and desquamated epithelium. 
Whether the child have breathed or not, the lung in places may be found in 
a condition of arrested development, so that in the midst of the imperfectly 
developed connective tissue the bronchi appear in the embryonic state with 
gland-like epithelium. 

The affected parts contain little blood, and are pale or gray in hue, the term 
pneumonia .*dba being suggested by their lack of colour. 


The condition just described is that which is usually meant by tlic term pneumonia alba, but 
by some authors it is applied also to another kind of change found in the lungs of sypriilitic 

infants, i ii which, without in- 



terstitial change, the consoli- 
dation and gray colour are 
due to the accnninlation in 
the alveoli of desquamated 
epithelium which has nnder- 
gonc fatty degeneratiou. 

K. Ftiwler ‘ refers to three 
cases of infants with coiigeni- 
tal syphilis, ussociateil Avith 
pulmonary lesions regarded 
as syphilitic, in which jmt- 
moHem examination proved 
the lesions to be of tubercular 
and not of syphilitic nature. 

2. Gurnmata, also, 
arc more frequently met 
with in the lungs of 
syphilitic infants than 
in those of adults. Tho 
giunmata are nodules of 
granulation tissue which 
may undergo e,ascation 
in the centre, "f hey avc 
surrounded by a more 
or less definite capsule 
of fibrous tissue, from 
which processes may ex- 
tend some distance into 


the neighbouring inter- 
Fig. 166. stitial tissues of the 

Disseminated guminata in the lung. (From a preparation in the hinQ* 

Museum of the RO.S.) 

in number^ but may be 

numerous. They may remain discrete or become confluent, and tfien produce 


masses of considerable size, e,g,, that of a pigeon’s egg or Tangerine orange. 
Sometimes they are very small and peribronchial in position, resembling exactly 


the similar nodules found in chronic tuberculosis. 


^ Clifford Allbutt, Mcd.^ vol. v. 314. 
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In the early stage they are grayish, red or white, semi-transparent, and of 
the size of a pea or even a nut; subsequently they become opaque in the centre 
and gray. They may, it is stated, undergo softening and break into a bronchus, 
and thus lead to the formation of a cavity. 

It is clear that these lesions might often equally well be of tiibcrcular nature. 
As many of the cases were described before tbe discovery of the tubercle- 
bacillus, or, if subsequently, without mention being made of any search for the 
bacillus, their real nature must remain doubtful. 

Tho most satisfactory recent caso was observed by M. balzor, and is quoted by Tjancereaux. ’ 
It occurred in a man of 32 years of age, wlio had nunicruus guinniata in the liver, and liad similar 
nodules in the lower part of tbe right lung and pleura. Examination was made for tubercle 
bacilli, but none were found. 

In others than infants, in children of some years of age, and in adults 
especially, syphilitic changes of any kind are rare. In some instances, localised 
masses, regarded as gummata, h.ave lieen met with ; but for tho mos^ part the 
lesions described as syphilitic have been dilVnse or localised fibroid changes in the 
course of acquired, and not of congenital, syphilis. 

3. Fibroid Induration , — The libroid induration may be cither a diffuse, wide- 
spread change, involving a considerable portion of the lung, or may form local iscMl 
nodules, which may reach a considerable size. This has been called St/philifir 
Fibrosis of the lung. 

According to some authors, localised pleuritic thickening, H]>reading for some 
distance along tho trabeculae of the lung or between the lobes, is syphilitic in 
nature ; but such changes obviously have nothing characteristic about them, and 
may be, and doul)tlcss often are, due to other causes. 

Another form, which some authors regard as characteristic, is that in which 
the fibrous tissue spreads from tho hilus some distance out into tho lung, along 
the bronchi and main vessels. This condition is a very rare one, and in tho cases, 
apparently similar, which 1 have seen, microscopical examination has proved the 
growth.to be of a malignant nature (scirrhus), and not simple fibrous tissue. 

It is obvious that, from the point of view of strict morbid anatomy, the subject 
of syphilis of the lung and pleura is in a very indefinite state. This was very 
evident in the discussion at the Pathological Society in the years 187G, 1877. 
Many of the cases then brought forward would probably not now be regarded as 
syphilitic at all. Nor of recent years has much advance been made, except to 
tlyow still further discredit upon the diagnosis. 

As to the general frequency of syphilitic lesions of the lung, we must take the 
figures as they are provided for us, indefinite and unsatisfactory, possibly, as 
many of the cases are. 

Haalimd‘‘^ recorda, that of 6000 .syphilitic patients admitted into the iiospital at (Jf)penhHgeu 
during a penod of seven years, 2 cases only w^ere diagnosed a.s sulfering from imlinonaiy .syphilis 
during life. 

The recortls of the same period sliow, that out of 105 autopsie.s of children with 
coiige'iital syphilis, undoubted lung-sy])hilis was found in 4 ca.se.s only ; and tliat out of IS 
autopsies of adults with acquired syphilis (8 inale.s and 10 females), linig syphilis was found in 
3 (l^iuale and 2^female8). In only 1 of all the.se 7 cases was the condition diagnosed during lif;. 

Heller^ stales that, of syphilitic children, 50 ]icr cent, show interstitial pneumonia, and more 
than half these have pneumonia alba, while of non -syphilitic children only 20 per cent, .show 
lung affection of any kind. It is only in still-born children that the most marked forms of pneu- 
monia alba are found. 

« 

* Vunion MMicale^ 1891, No. 13. 

^ Hosp. Tid., 3 K., viii., Nos. 15 and 16, 1890.* Abstract, Virch, Jbi,^ 1890, ii. 631. 

® DciUsch A. f, kl. Med,, xlii. 1887. 

VOL. II. 57 
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Hftller * analyses 87 cases, out of which, however, he rejects 29 as being eitlier doubtful or 
combined with tuberculosis. He found tlie lesions in the following f7ro])ortions : — 

1. Peribronchial, that is to say, connective tis.sue growths round the small bronchi, in 

21 ca.scs. 

2. Circumscribed peribronchial nodes in 8. 

3. Ditfuse lobular indurations in 14. 

4. (rummata in 9. 

In 2 cases he described a proliferating lymphangitis, which he regarded as of a specific nature. 

After a careful analysis of the various lesions he concludes that with a more persistent and 
careful examination for the tubercle bacillus, it is quite likely that syphilitic disease of tlie lung 
will iiltiniatf^ly disappear from literature. Without, perhaps, going quite so far as this, we may 
agree with him that the subject is in an extremely indefinite condition, and that, as Faggo stated 
siMue years ago, the suliject re<[uires to bo investigated anew by unbiassed observers. 

K. FowliT stab's that there are only 12 instances of syjfiiilitic disease of the lung in adults in 
the museums of all the London hospitals together. In most of these, though the question of 
tuberculosis was carefully considered, the ab.scnce of bacilli does not appear to have been proved. 

Physical Sig^ns and Symptoms. — Considering that the diagnosis of the 
disease i6 so much a (juestion of morbid anatomy, it may seem unnecessary to 
refer to the physical signs and symptoms of the disease, which, from the nature 
of things, will present little or nothing characteristic. 

The infants are still-born, or die as syphilitic children do soon after birth, and 
usually present no definite physical signs. 

In some few cases, pulmonary lesions, which have been referred to congenital 
syphilis, liave been found late in life, one case even at the age of 40 years, an 
observation,''^ if correct, unique. 

In adults, in most cases, the disease is the result of acquired syphilis, and 
belongs to tlie tertiary stage of the disease, as do the other forms of visceral 
syphilis. 

Dieulafoy,'* who has written one of the most recent pa])ers on this subject, makes five clinical 
types of the disease — 

1. That which resembles tubercular bronebo-pnenmonia. 

2. That wliiirli re.sembles tubercular plitbisis. 

Both of these are diagnosed by the results of anti*Rypbilitic treatment only. 

3. Broncho- jmliiioiiary sclerosis with pleuritic thickening. 

Diagnosed only by tlie ap]»earance of other sypliilitic signs. 

4. Sypliilitic and tubercnlar changes combined. 

rf, sypliilis jiriniary ; ft, tubercle primary. 

5. Hereditary syjiliilis of the lung, early and late. 

Yet he concludes tliat in allections of the chest it is more prudent to think of syphilis, and to be 
on the lookout for it, rather than to diagnose it during lire. 

For the most part, syphilitic disease leads to chronic indurative lesions, the 
symptoms and physical signs of which resemble those of fibroid phthisis or other 
fibroid disease of the lung. They are stated, however, to be, as a rule, unilateral, 
and to afiect the middle or lower portions of the lung, and in this respect to more 
closely resemble chronic interstitial pneumonia or chronic pleurisy. 

If the lesion be localised and not of large extent, there may be no symptoms 
at all ; but if widespread, it is attended with shortness of breath. If it should 
involve the root of the lung, the lesion is likely to compress the air-tubhs and 
vessels, and the signs would resemble those produced by a malignant growth 
starting in this position. ^ 

Syphilitic Phthisis. — In some cases it has been supposed ''that syphilis 
may lead to symptoms resembling those of phthisis. This may be presumed to 
occur where the syphilitic lesions, gunimata especially, have broken down in the 
centre, and, after eommiinication with the bronchus, been expectorated, a cavity 

^ Virrh. Jht.^ 1884, ii. 643. * ® Lancercaux, UnUm nUtlie,^ 1891, No. 13. • .. 

® Qaz. hchtiom., 1889. 
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beijjig in this way forjjied which may subsequently extend. These cases have 
. sometimes been described as syphilis of the broueho-pneunionic or phthisical 
type, and the cases have been denominated syphilitic phthisis. 

Syphilitic phthisis is a relic of the time before the unity of phthisis was 
established. Miners* phthisis, grinders’ phthisis, diabetic phthisis, and others, 
which were once regarded as special forms of phthisis, arc now proved, by the 
presence of the tubercle-bacillus, to be tubercular disease of the lung occurring 
in miners, grinders, and diabetics respectively ; and so, no doubt, will syphilitic 
phthisis prove to be merely tubercular disease in a syphilitic person. 

1 do not think ^here is any undoubted case recorded of progressive destructive 
disease of the lung in a syphilitic patient which has proved to be of non-tubercular 
origin. Until such cases are conclusively demonstrated, we must regard the 
existence of such a disease as syphilitic phthisis as extremely doubtful. 

is a group of cases in which non -tubercular destructive lesions have been foiiinl in the 
lung in connection with syphilitic stenosis of the iruchea or l>ronchi. Careful exainfiiation of 
these cji.scs leaves little doubt, 1 think, that these destructive lesions are not syphilitic, but of 
the same kind as those which follow sttmosis of the air- tubes of other, i,e.^ iioii-syphilitic, 
origin, that due to a iiew-giowth, an aneurysm or an enlarged gland. 

Lilt for all that there may be a relation between tubercle and syphilis. 
.Syphilis may predispose to tubercle, just as any other cachexia may, so that 
syphilitic patients may actually bo moi’e lialde to accpiire phthisis than other 
patients. Yet I do not know that even this is true, for there are no iigurcs to 
show that phtliisis is more prevalent among syphilitic patients tliaii among 
the non-syphilitic ; and I cannot help thinking that if it were a fact, statistics to 
prove it would have been forthcoming. 

Although syphilis cannot, as far as we know, produce a progressive destruc- 
tive disease of the lung, still there is reason to believe that it may produce fibroid 
induration of the lung; the question would then arise, How far can we dis- 
tinguish the fibroid lesions due to syphilis from those which are duo to tuViercle 
and other causes? It is suggested, in the first place, that tliey arc, for the most 
part, unilateral, and affect the lower parts of the lung ; but this would not serve 
to distinguish syphilitic disease of the lung from other forms of interstitial 
pneumonia. Besides, we know that tubercle may begin in the base, though its 
usual seat is the apex, while there are cases recorded in which affections of the 
lung referred to syphilis have been found at the apex, so that localisation is not 
much assistance in the diagnosis. 

The history and evidence of syphilis in the patient are, again, no sure guides, 
for the general liability of syphilitic patients to phthisis is not known. 

The point upon which chief stress is usually laid in the diagnosis of sypliilis 
of the lung is thecffcct of treatment; that is to say, the rapid curative effects of 
iodide of potassium and mercury. This, however, is almost as inconclusive as 
any of the others, for mercury and iodide of potassium have been used, and with 
benefit, in tuberculosis of the lung. 

As to the existence, then, of syphilitic phthisis, that is to say, of progressive 
destructive di^ase of the lung produced by syphilis as distinct from tubercle, we 
have no sStisfictory evidence. The fibroid lesions, referred to syphilis, and which 
have been called syphilitic fibroid phthisis, cannot be distinguished during life 
from fibroid induration of tubercular or other origin. Pathological evidence alone 
is conclusive, and that in majjy cases is also defective and uncertain. 

It would be wise, therefore, completely to discard the use of such a term as 
syphilitic phthisis, and when the facts seem to justify the diagnosis, to describe 
the condition simply as syphilis of the lung. 
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.77. PNEUMONO-MYCOSES. 


Micro-organisms are provisionally arranged by Pfluger into four groups — 

1. H ijplio-myretie or mycelium-fungi. 

2. Blasto-myt^etai or yeast-fungi. 

3. StreptotliHx, 

4. Srhizo-mycetcB or fission-fungi. 

The schizo-myceta} or bacteria form the most important pathogenic group, 
for it includes those organisms to which some of the gravest pulmonary affections 
are due, viz., tuberculosis, pneumonia, anthrax and glanders. These diseases 
have already been fully dealt with. 

The other groups contain but few pathogenic forms, that is to say, they rarely 
produce pathological lesions themselves, but may be found occasionally in the lungs, 
associated with other lesions as the result of accidental infection. Thus the oidium 
calbicans, so common in the mouth, has been also found in the bronchi, and even 
in the lung-tissue. The group of streptothrix contains one very im|)ortaiit patho- 
genic organism, the actino-myces, and possibly one or two other allied forms. 

Of the hypho-mycetie many have been proved by experiment to be patho- 
genic in animals, but none of them appear to be met with in man, except 
the a^pergillus fumigatus, and possibly, also, the aspergillus uiger. 

Lastly, of the lower forms of animal life, a few instances of protozoic infec- 
tion have been recorded under the name of coccidiosis. 

it 

Actino-mycosis and aspergillosis are practically the only two affections which 
deserve more than a passing reference, i 
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78. ACTINOMYCOSIS OF THE LUNG 
AND PLEURA. 


Actinomycosis is a disease due to the growth of a peculiar fungus, with the 
consequent reaction and degenerative changes in the tissues involved. 



Fig. 167. 

Actinomycosis, showing mycelium with 
sporelike bodies between the hlameiits 
• from the pi^t removed from the pleural 
cavity (D41epine, l*aih. Soe. Tr., xl. 
p. 431.) • 




Fig. 168 . 

Actinomyces from a liver abscess in the 
same ca.se, showing clubs. (iJclcpine, 
Path, Soe. Tr., xl. p. 431.) 


The fungus grows in a peculiar way, in clumps or clusters, the central 
portion of which is formptf of a dense mycelium, and the peripheral part of 
peculiar club-shaped masses arranged in i^iate fashion, to which it owes the 
name actino-rayccs or ray fungus. 
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The chimps arc visible to the naked eye, and can be detected in the pus, or in tlio tissues, 
as minute yellowish granules. If tliese be picked out, placed 11^011 a slide and examined, 
without pressure from the cover glass, the a2)pearancc is jireseiited wliicli is sliown in the 
hguro. On teasing the- specimen and staining it by Gram’s method, the myeeliuni is 
stained blue and the clubs jiink. It is then seen that the mycelium is com2)osed of a central 
thread-like core, which stains blue, and an outer sheath which stains j)ink. The clubs are 
formed of the swollen sheaths of the mycelium, and tin? central core terminates in the club, 
either as a tine lilament or network of filaments, or with an ex^mnded end. In some 2)arts 
the mycelium is somewhat swollen, and contains small round masses, which stain with ditli 
culty ; these are ju'obably spores. 

The fungus lias been cultivated, and yields much the same appi^arance, but it does not, 
under ordinary circumstances, form clubs. By some authorities these clubs are regarded mej ely 
as degenerative forms, and not as a necessary fiart of the develojnnent of the fungus. 

The spores, it is stated, sprout into extremely fiiio, straight, sinuous, or sometimes spirili- 
form threads, which branch irregularly, but sometimes dichotoniously, to form the mycelium, 
from which the clubs develop. It is tirobable that the jirojiagatioii within the body is by 
means of the wandering cells, which carry the spores away to a distance, and there set uji fresh 
centres of growth. , 

PATHOLOGY. — The changes produced in the tissues consist primarily of 
nodules of granulation-tissue, whicli, by confluence, may form tumours of con- 
siderable size, and then resemble the granulation tumours, sarcoma, lymijho- 
sarcoma, by which names they have been often described. 

Closely associated witli the formation of granulation-tissue is the develop- 
ment of connective tissue, which tends to encapsulate the fungus. Where 
many nodules are confluent, a coarse, irregular mesh work of connective tissue 
may he jirodiiccd. 

Tlio next change is a central necrosis, probably associated with suppuration. 
The cells in the centre in the neighbourhood of tlie fungus necrose, and may then 
present a caseous aiipearanee. If they become the seat of sujijiuration, small 
abscesses are formed which gradually increase in size, and communicate one with 
the other. The section of a tumour in such a condition would present the 
appearance of a sareonia-like mass, interaccted with bauds of connective tissue 
and riddled with small pus-containing cavities or tracts. 

Ill the tissues immediately surrounding such tumours, fresh iKKlulcsof fungus 
growth may be fouml, resembling in this resiiect, very closely, the miliary 
tubercles not infrequently met with round a chronic tubercular mass. 

The changes arc of very slow development, so that the tumour may take 
months to reach any great size so long as no suppuration occurs in it, but when 
suppuration takes place, the extension is usually rapid. 

Extension of the groNvth takes place chiefly by contiguity, new nodules 
developing in the neighbourhood of the old ones, and ultimately eoaleseing with 
them. The lymphatic glands are, as a rule, not involved, as they are in 
tuberculosis or inflammatory processes, so that the disease may remain for 
a long time purely local. J!t is even possible in such cases that cicatrisa- 
tion may gain the upper hand, and thus in the end tlie fungus become 
encajisiilatcd, or oven destroyed. Under such circumstances, at the last nothing 
may be left but a mass of fibrous tissue, iu which all trace of the original aiuse 
be lost. 

When suppuration occurs in the new tissues, the progress is rsually mdre 
rapid, and the question has been much discussed, whether suppuration caused 
actually by the fungus itself or by some secondary infection with pyogenic 
organisms. It is probable that the fungus is itself capable of exciting suppura- 
tion, for if the suppuration were due to secondary infection, we should expect to 
find the lymphatics affected, abd they usually esea^De • wliile in some of the cases 
which liave been examined bacteriological ly for the purpose, no pyogenic 
bi^aiiisms have been found ; but^ of course, secondary infection with pyogenic 
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organisms may occur, especially when tlie growth has reached the external parts 
of the body. • 

Occasionally metastases occur, and secondary growths di'velop in many 
parts of the body. This is, in some cases, the result of the fungus having made 
its way into a blood vessel, vein, or artery, as the ease maybe; the metastatic 
growths pass through the same changes as have been already described, though it 
appears that suppuration is somewliat more fretpient. When actinomycotic 
abscesses are thus found in dillerent parts of the body, the cases are often 
described as the ptfimnir. form of actinomycosis. The secondary growth may 
then be found in almost every part of the body, lung, spleen, ki<ineys, liver, 
brain, muscles, subcutaneous tissue, and oven in the heart itself. 

The history of the ray fungous outside the body is not known, but it 
prol)ably gains access to the body cbielly tlirough the mouth, in connection with 
son^ article of food, possibly corn. 

• 

In cattle the lesions of actiiio-mycosis have long been known, 

though not referreil to their pr()})er cause. They have been describetl under the 
names of wens, dyers, tubenadous abscesses, polypi, lymphoma, cancer of the 
tongue, lumpy jaw, bone cancer, bone tubercle, osteo-sareoma and fibroplastic 
degeneration of bone. 

In cattle the skin and subcutaneous tissues an? the favonriti* si*ats of the 
disease, producing the so-called wens or dyers ; so also are tin* upp<’i* and lower 
jaws. In the mouth, tongue, and pharynx the disease is not so common. 

Of the respiratory organs the lungs and ])leura are |)erbaps the e.ommom^st 
seat, and here the appearances are like, tubercle, with which the disease has Ihm'u 
most commonly confused. 

In the larynx, trachea, and bronchi also, polypoid growtlis, either sessile or 
pedunculated, have been found. 

In man . — Its common scat in man, as in animals, is the mouth, ehiefly the 
jaw, probably as the result of infection through a. carious footli. Many east's are 
described also in the intestinal tract or abdominal viscera, and in a few cases 
the primary seat of infection has been in the skin. 

The general frctjucncy of pulmonary actiiio-mycosis in man may l)e estimattifl 
from the figures given by Rutimeyor,^ who found that out f>f 105 published cases 
gf actinomycosis, 22 were primary in the lung or jdeura. 

Sabrazi'is andCabanes'^ state the relative fretpiency of the pulmonary ft)nn 
to be 12-15 per cent. Still the fre(|ucncy is ])robably greater t han the figures 
show, for attention has but recently been drawn to the disease, and many cases 
have no doubt^been overlooked or wrongly attributed to tubercle, tf) wliicb 
disease actinomycosis of the respiratory organs presents so many clinical aufl 
pathological resemblances. 

•The larynx and trachea might be the seat of primary growth in man, as they 
are occasionally in cattle ; but there is, so far as 1 know, no case of Ibe kind 
n^cordod. .fiChey might also become secondarily involved by extension from the 
p]iary’j»x, oesophagus or neck. 

The bronchi might be primarily involved, but there is only oikj case recorded, 
viz., that of Canali, and in this the diagnosis is not altogetlier satisfactory, 
because there had been no post-mortem investigation. ^ 

• 

^ Berl. klin. Woch., Jan. 21, 1889, p. 45. 

’ Cf, J. Israel, A. de Measchen^ 1885. 


2 liev. de Med., Jau. 10, 1899. 
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This case occuiTcd in a girl of 15, who, for eight years, had been ailtfering with cough ajid 
expectoration. Tlie sputum was scanty, viscid, foetid, and coiitainetl small, yellow, greenish 
lumps, wliich proved, on examination, to be actinomycotic. 

The jmtieiit was improved by treatment, but not cured, and was living at the time that 
the descrijition of the case was published. 

The case was called hy Canali Bronchitis actiiiomycotica, but in the absence of a 2 *ost-mortem 
examination the diagnosis must remain doubtful. 

The Iun(j may become involved either primarily or secondarily. 

Where it is aflected secondarily, the disease may reach it cither by direct 
extension from a growth in its neighlxnirhood or by metastasis. 

Where the lung is involved by direct extension from other parts, the primary 
growth must be seated in its neighlxnirhood, ejj., in the mediastinum or oeso- 
phagus, or it may spread through the diaphragm from the abdomen. 

When 'metastasis occurs, the infection is generally carried through the blood 
vessels, and the lesions in the lung are associated with metastatic growths in 
other parj-s. But the lung may infect itself by the infected sputum being suc^ted 
into the air-tubes, and starting fresh foci of inflammation and growth. In some 
cases this may resemble acute tuberculosis very closely. 

Where the growth in tlie lung is primary, the fungus will have gained 
access by the air-tubes, and been carrieii by the air into the small bronchi, or 

possibly into the ultimate vesicles 
of the lung. In these cases the 
original source of infection may have 
been in the mouth, as is illustrated 
by a case of IsraeTs,! in which, in 
an actinomycotic cavity in tluj 
lung, a portion of tooth was found. 

When the fungus has thus 
reached the small bronchi or 
bronchioles, inflammation is set 
up, and small broncho-pneumonic 
patches develop, forming the nwl- 
ules, which in the centre show, 
(|uito early in the disease, a yellow- 
ish white colour, due to the necrosis 
of the cells surrounding the fungus. 

The subsequent change^ set up 
in the lung, by the fungus, arc 
those of a subacute inflammation. 

The morbid tissue-changes arc 
best described in tonnection with 
the accompanying figure. Hound 
the fungus develops a mass of 
cellular inflammation, in wljjch 
may ultimately be found both 
epithelial and giant cc^ls. Hoinrd 
these nodules an abuncj ante forma- 
tion of connective tissue takes place. 
The vesicles in the neighbourhood 
become filled with catarrhal, epi- 
thelial and small white cells, and ultimately they become completely obliterated 
by the growth of vascular connective tissue from the sepia into their cavity. 

• < ^ Israel, Arch,/, klin. Chir,, 1886, xxiv. p. 160. 



Fig. 109. 

Actinomycosis of the lung {Zmiler). Round the 
fungus, ‘wliicli is diagraniiiiatically represented 
in the centre, is a small-celled infiltration with 
dilated vessels. The ve.siclcs outside this 
nodule are in a condition of early pneumonic 
consolidation. 
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the development of fresh nodules round, and their confluence with the 
original ones, a considerable mass may be formed, and the greater part, or 
the whole, of a lobe become involved. 

The longer the case hists, the more connective tissue will be developed, 
and so a considerable and dense fibroid induration of tlie aftected jKirts be 
produced. 

It is even conceivable that the connective tissue may com[)letely isolate the 
fungus and destroy it, so that in the end nothing is left but a fibrous mass, in 
which all trace of its origin may be lost. In some cases the amount of fibrous 
tissue is out of all proportion to the amount of actinomycotic growth, so that the 
fungus may be very dillicult to find. 

Usually the inflammatory nodules surrounding the fungus undergo central 
necrosis and softening, and thus irregular cavities form which contain fatty 
detritus, fatty cells, ])as cells, some red blood cells, some fluid, and the 
fungfis. » 

Section of such a portion of the lung presents a mass of fibroid induration, 
riddled with tracts and cavities containing pns ; and in the surrounding tissue 
small grayish or yellow points or granules may be seen, which prove to be new 
fungus growths. These lesions closely resemble those of chronic tuberculosis. 
The diagnosis would, however, be easily made by the discovery of the minute 
granules of fungus in the pus. 

The inflammation in the lung involves the ]>leura, and leads to the adhesion 
of its surfaces and to the more or less extensive obliteration of its cavity. 
Through the adhesions the process may extend to the parts adjacent ; thus it 
may reach the pericardium or even the heart itself, the mediastinum, ami, by 
passing through the diaphragm, the organs of the abdomen or the peritomaim. 
More frequently it sjjreads to the chest walls, and as soon as it penetrates them, 
leads to superficial fluctuating swellings in the subcutaneous tissue, which closely 
resemble a pointing empyema; and It is with this that most of the cases are at 
first confused. 

When the process h.as thus reached the superficial tissue, it spreads rapidly, 
so that in a few weeks a very extensive area of the chest walls may be affected ; 
the abscesses burst or are opened, and leave fistulous tracts of an unla^althy, 
granulating appearance, discharging a small amount of thin pus, in which the 
actinoniyces may be found abundantly. 

^ The secondary lesions outside the lung may often reach an extent which is 
extraordinary compared with the amount of primary mischief in the lung itself ; 
indeed, this may even cease to extend or may cicatrize, so that the j)rimary origin 
in the lung might be easy to overlook. 

In the course*of the case, general infection of the blood may ocenr. This is 
due to the direct breaking of the actinomycotic growth into some vessel, either 
a vein or an artery, and then metastatic growths may develop in almost every 
part the body. Some of these may continue as solid tumours, and resemble, in 
some respects, infarcts, from which, however, they are distinguished by their shape 
and situation^ Others suppurate and form abscesses, so that the case comes to 
resemblcf onciof pyaemia. Such cases are often described as the pgirmic form of 
actinomycosis, and of this a fair number of eases are recorded, especially in th<) 
course of primary pulmonary actinomycosis ; it would seem to be really more 
common in this than in other forms. 

The raetastasic growth? tnay be found in all organs of the body — in the spleen, 
liver, kidneys, lungs, brain, in the general muscular subcutaneous tissue, aiicl 
^ven in the substance of the heart itself. 
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Primary Actinomycosis of the Lun^ . — In primary actinomycosis o^thc 
lunfj, the favourite seat of the initial growth is in the lower lobe, and this stands 
in strong contrast to tubercle, in which the initial seat of lesion is usually the 
apex. 

An interesting case of ])riinary lung actinomycosis, in which both apices were involved, is 
recorded in the Clbl.f, klin. J/ci/., vol. xlviii. 

Secondary Actinomycosis of the Lung.— When the actinomycosis of 
the lung is aecoyidary, its distribution is, of course, more irregular. 

Secondary actinomycosis of the lung may arise in two way^ — either by direct 
extension from parts adjacent or by metastasis. 

1. In Ike rase of direct ejrtemiony the original scat of the growth is often in 
the ajsophagus, whence it spreads to the tissues of the neck or mediastinum. 
The trachea may thus become involved directly, and the growth, penetratingito it, 
may ho ‘sucked into the air-tubes and thus infect the lungs. I do not know that 
there are any instances in man in which either pressure upon the trachea, or 
stenosis consequent on the infiltration of its walls, has been produced ; nor have 
any cases, so far as I know, of polyp in the trachea been recorded, a lesion which 
is not uncommon in cattle. 

Usually, when the tissues of the neck become involved, the growth sj)read8 
downwards, following the course of the cervical fascia, so as to reach the 
mediastinum, whence it spreads to the })leui>i and lung. 

In other cases the lower part of the (esophagus is the pi-imary seat of lesion^ 
and then the iiiediastiiium becomes involved early, or possibly one of the main 
bronchi. The involving of the lung may then come about in two ways — cither 
by direct extension, or by the growth bursting into the air-tubes and being 
aspirated into the lung. 

No doul)t it is through the (esophagus tluit the cases of apparently primary 
vertebral actinomycosis arise. 

Of course it is possible for the thoracic viscera to he involved secondarily to 
primary actinomycosis of the walls of the thorax, but I do not know that any 
case of tliis is recorded ; usually it is the other w'ay, the viscera being affected 
first and the chest walls subsequently. 

When the primary actinomycosis is in the abdomen, as, for instance, in 
the liver, spleen, or peritoneum, the process may spread upwards, involve the 
diaphragm, and so reach the pleura and lung. • 

2. In the case, of metastasis^ extension rarely takes place through the lym- 
phatics even when suppuration has (xjcurrefl, and this is a strong argument in 
favour of tlie suppuration being the direct result of the actinoirycosis itself, and 
not due to secondary infecti'on by pyogenic organisms. Metastasis usually seema 
to take place through the blood-vessels, (^wing to the growth having penetrated 
one of them, and this has been actually demonstrated in one or two instances. 

JCven in some cases of apparently primary actinomycosis of the lung, the 
disease may be really secondary, and have its origin in the neck or mediastinum,, 
and occasionally even in the mouth, as in Israers case, already refcfrred 

The lung may even infect itself ; that is to say, the primary J^rowth in the 
lung may make its way into a bronchus, and thus the infective sputum be sucked . 
into the other air-tubes and start fresh foci of disease ; or if the growth should ‘ 
penetrate the pulmonary artery, it may be carried ,^11 oyer the lung, and pro- 
duce a sort of general miliary actinomycosis of the lung. The former process. 


^ Israel, l.e. 
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whi^h ni.ay be described^ as inhalation-infection, explains what is not uneonnnonly 
seen round these actinomycotic growths, viz., numerous foci of recent growth 
surrounding an older mass, just as recent tubercles are often found round old 
tubercular lesions. 

Analysis of Thirty Cases. 

I have collected ’ 30 cases of primary actinomycosis of the lung from published 
records, in 25 of which there is an account of the fmiit-moi'tfnn examination. 

Sex, — The sex is s|)eciticd in 27, 17 males and 10 females; the sexes being 
affected, therefore,, in the proportion of about 3 males to 2 females. 

Age. — The age is given in the following table : — 

Ui»to20 4 M. G; M. 9; M. 19 ; M. ‘JO. 

•JO to 30 9 iM. -Jl ; F. ‘JJ ; F. Jt ; M. *JS ; F. ‘J8 ; (3) M. 30 ; F. 30. 

30 to 40 (> F. 31 ; 34 ; Al. 37 ; (*J) F. 39 ; F. 40. 

• 10 to 50 3 Al. 45 ; F. 50 ; Al. .50. , 

,50 to GO 1 Al. 5‘J. 

Al)ove 60 1 Al. 63. 

Total, ‘J4 

The two youngest cases were children of 6 and 9 years of agt*, and the oldest 
a man of G3. 

Side affected. — Of *27 cases, the left side was aifected in 17, the right in 8, 
and both in 2. The left lung is, therefore, more liable than the rigbi in the 
proportion of at least 2 to 1. 

Seat. — The part of the lung affected is commonly the lower lobe. 

"I’liis was involved 13 times, as compared with the upper 3 times, ami the 
middle 4 times. By far the favourite locality of primary disease is the lower lohe 
of the left lung. 

Where both lungs were affected, in one both bases were the seat of disease, 
and ill the other the lower lobe of the right lung and the upper lobe of the l(‘ft. 

The Result. — Of the 30 cases, one was dischargerl ^?/ sZ/d//, t/uo, and the ulti- 
mate result is not recorded ; one was stated to have been cured with lotlide of 
Potassium, and one to have been much improved under the use of injections of 
Iodoform ; the rest died. 

• Of the 30 cases, a full account of iha pont-mortfmi examination is given in 25. 
It is upon this that the previous account of the pathology of the «liseaso is based ; 
but there arc a few other points of interest and importance which deserve to be 
mentioned here. 

In no case, at the time of death, was the disease confined to the lung or 
pleura, but had extended to the parts around. 

Ii» nearly every case the chest walls had become involvcid, and superficial 
abscesses had formed, which had cither been opened or ha<i discharged spoil 
tanfcously, ami that frequently, in several places. 

In nifist fif these cases the first swelling made its appearance in the axilla, 
occasionally in the mammary region, and once or twice behind. It was rare for 
•these swellings to appear in the upper parts of the chest ; in one or two cases 
the swelling appeared above, near the sternum ; hut this was due to the fact that 
it was the upper part of tl^e*luug which had been the seat of original disease. 


* Path. Soc. Trans., 1897, vol. xlviii. 
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In 3 other cases, not included in this table, the liiijg, though considerably 
involved, was not the scat of primary disease, but had been involved secondarily, 
the primary disease having started in the mediastinum or in the parts around 
the vertebrjc, the mischief having probably commenced in connection with the 
oesophagus. 

The 'pericardium was involved in 7 cases, and was usually itself the seat of 
actinomycosis. In 2 of these cases there was apparently nothing more than a 
simple inflammation, with some eflusion and adhesion. In the rest it was 
considerably thickened and indurated ; and the new tissue contained many 
actinomycotic abscesses, and in 2 instances the 2 )rocess had spread to the muscular 
substance of the heart itself. 

Just as the pericardium may be the seat of a simple inflammation, so mayf//-e 
oppoaite pleura^ and in 2 or 3 of the recorded cases the o])posite pleura was either 
adherent or contained fluid, serous in some cases and purulent in others* In 
one case there was a local empyema, containing 5 oz. of pus, in which no actino- 
myces could be found. 

In 3 cases the disease involved the muscles of the hack ; in 2 of them spreading 
downwards between the pillars of the diaphragm, eroding many of the low’er 
dorsal and upper lumbar vertebne, forming abscesses in the psoas and quadratus 
liimborum muscles. 

In one case, in which the disease spread upwards, it surrounded the jugular 
vein and caused tlirombosis in it ; in another an abscess formed in the w'alls of the 
superior vena cava, but did not perforate the vessel. In anotlier case the 
disease involved the u])per intercostal nerves and some of tin? l>ranches of the 
low’cr cervical plexus, thus causing much neuralgic pain in the arm. 

Amyloid disease was present in 3 cases, and, curiously enough, not necessarily 
in those of longest duration, or with the largest amount of suppuration. 

Thus, ill a man of 30, the disoaso had lasted six or eight months only, and there had been 
little siqijni ration ; in a man of 37, although there had been a consideraldo amount of suppura- 
tion, the disease had lasted only six montlis ; and, lastly, in a woman of 24, the disease had 
lasted about seven months, but tlierc had been only a small amount of pus discharged through a 
small sinus for about five months. 

Actinomycosis is not characterised by profuse suppuration as a rule, so that 
there must be some other exjjliination of the occurrence of amyloid disease, and I 
think it must be attributed to the disease itself. 

In some cases the stress of the disease falls upon the pleura veXhev than upon 
the lung. In one instance, the pleura was in a very unusual and curious con- 
dition ; the lung was but little affected and was collapsed ; the pleural cavity, on 
the other hand, was filled with a spongy, ^vascular, sarcoma-like tissue, soft and 
friable, in which actinomycotic abscesses were found. • 

A condition very similar to this occurred in a case of my own, of which an 
account is given at the end of this article. 

Miliary dissemination of Actinomycosis in the Lung . — Of this I itave met with 
3 examples, though 2 of them are not included in this series of 30, because the 
primary growth appears to have been external to the lung. In one of these ^ the 
primary disease w^as in the liver; the lung was filled #vith actinomycotic broncho- 
pneumonic patches of small size, but there was nothiif{g to show how the fungus 

' Path. Soc. Trans. , xlv, p. 237. 
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hafj gained access to the air-tubes. In another case the (esophagus was the 
primary seat of growth, whence the disease Iiad spread to the mediastinum and 
to the parts near, bursting into one of tlie large bronchi as well as externally. 

Usually this dissemination in the lung affects the lung on the diseased side 
only, but in one ease the opposite lung aiul pleura were similarly affected as well. 

The lesions look, in the early stages wlien they are small, very like acute 
miliary tuberculosis, with which, no doubt, they have been often confounded. 

Meta8tai>i)i , — In the 30 eases, there are 3 of the so-called pijainnr fornt, and 
2 others in wdiicb there wore soeondaiy growths, which could not have arisen by 
direct extcuision. * In one of the latter cases there were abscesses in the liver and 
spleen, but as both lower lobes of the lung were involved, the extension might 
have been direct to these organs. There! were, howeviu*, togetlier with these, in 
one case an abscess in the brain, and in the other ease many independent 
absevsses in the kidneys. 

The following is an ai‘Count of the three pyjemic; cases : - > 

Cask 1.^ — A iViimlo, agod ‘24 ; duration of the disease, seven months. Left lowin* loin* involved, 
{ileura and diaphragm adlierent ; the dis«*ase had spread along the diaphragm to the retroperi- 
toneal ti.ssiie, and inv»ilved tlie psoas and ({iiadratus lumhoriim imiseles. Seinmdary ahseesses 
were found in the right lung, which might p<»ssiMy, however, have heen <lue, to inhalation. In 
the left kidney and liver were imlependent ahseesses, and there was amyloid disease of the 
spleen. 

Cask *2.- — Female, age«l ,‘U) ; duration of the disease, «*leveu mouths. Leftlow’er lohe involved, 
coniiniinicaling with the absce.sses in the ehest walls. An abscess lay between the left lower 1 o1h< 
of tlie liver ami the diaidiragni, and there was serous elfuKion into the p(*ritoueum. Numerons 
abscesses w’ore buind in the spleen and in hoth kidneys, and many soft tumours in tint skin and 
muscles, all ciuitaining actinoiiiyiais. Hesides this, the portal vein was filled with pus, which 
euntaiiied actinomyces, ami tliere were mnne.rous actinomyeotie absci'sses iu the liver. Tlu^ 
liepatie condition might bo describoil as pylepbhibitis aetiuomye.otiea. 

Cask 3.-^ — A male, the disease of some muiitlis’ duration. Both lungs were alfeeted in their 
lower lobes. There was a larg<? abscu'.ss in the hd't lobe of the liver ; hut besides this, man}' other 
abscesses in liotli kidneys as well as one also in tln^ lirain. 

In all these cases, it will be observed, the secondary abscesses (rontaimid 
actinomyces, and tin* cases were not pyjemic in the strict sense of the term, 
tvere not due to a scjcond.nry infection with pyogenic organisms, but were the 
result of the general dissemination of actinomyces. 

CLINICAL HISTORY AND COURSE. -The onset of actino- 
mycosis is generally iiubdinite, for ita])pears that so long as the disease is contined 
to the lung, it produces few" or no symptoms ,* it is not until tlie disi^ase lias made its 
way into tlie broncims on the one side, or has reached the pleura on the other, 
that symptoms arise. 

In the formic case cough and expectoration develop, and the sputum may be 
found to contain the fungus. 

When the disease reaches the pleura, pain is experienced ; citlmr a constant, 
dull, aching pain, or else the sharj), stabbing pain of acute pbairisy. Occasionally 
theiipparent onset of the disease is by an acute fcverisli attiick, which may be of 
sadden onset and short duration. It may terminate after a few' days' illmiss 
suddenly, jiftt like pneumonia ; but in a short time, it may be after a few days 
only, it is likely to recur. In many of the recorded cases the subsecpient illness 
is dated from attacks of this kind. 

If there be any physical signs, they point rather to pleurisy than to pneu- 
monia, and the case is usiiajly diagnosed at this time as an empyema. Exploratory 


1 J. Isi-ael, /.f\ * Ihiil. 

* Malloiy, BoHlim Med, awl Surg, Journal^ 1895, p. 297. 
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puncture, however, very often leads to no result, nothing at all, perhaps, b^ng 
obtained; the needle appearing not to reach a cavity, %ut to be held fast in 
solid tissue, or, if pus be reached, a small quantity only is found, and that with 
dithculty, perhaps after several attempts. 

Later, when an external fluctuating swelling a])pears, the diagnosis of empyema 
seems to be confirmed ; but here, again, puncture may obtain but little pus ; 
even on incision little may be obtained, although the extent of dulness would 
appear to indicate a large elliision. If an incision be made and tlie finger intro 
duced into the pleura, it seems to reach tissue on all sid(?s of it, and no large 
cavity is found. The condition then found, even if there be pothing previously 
to suggest the diagnosis, would no doubt raise the suspicion of actinomycosis, 
and tiie fungus w’ould be easily found in the pus when looked for. 

The physical sig'ns are usually those of chronic pleurisy. Tliere is con- 
siderable dulness at the base of the lung, and diminution of the voice- and bi\)ath- 
sounds ;*l)ut at the same time usually a considerable retraction of thealFectcd side. 
In one or two cases the voice- and breath-sounds have been increased, and there 
hns been much crepitation, or even signs Avhich indicated the existence of cavities. 
The pliysical signs, in conjunction with the history, have then led to the diagnosis 
of chronic interstitial pneiunonia with bronchiectasis. If the apex were the seat 
of mischief, the resemblance to phthisis would be very close, and the diagnosis 
of actinomycosis could only be made by the discovery of the fungus. 

There are generally well-marked constitutional symptoms, especially in 
the later stages ; for instance, loss of flesh and strength, with acceleration of the 
pulse and resjuration, and a rise of temperature. Indeed, in the condition in 
which most of the rec<jided cases come under observation, there is generally a 
well-marked hectic, the temperature reaching 103® or 104® every night. 

It is probable that the fever is to be associated with the suppuration, but, as 
stated, the suppuration need not be due to infectic/ii -with pyogenic organisms. 

77/e sputum is generally nummular, mucopurulent, viscid, wdth the yellowish 
granules or streaks of actinomycotic growth. It does not contain elastic tissue 
or tubercle bacilli. It may contain blood mixed with the sputum, and bjj rusty 
or red in colour, thus resembling more the sputum of pneumonia than that of 
phthisis. 

• 

As in phthisis, the patients usually remain for some time capable of work ; 
and though gradually losing strength and flesh, are not invalided except for the 
slight intercurrent attacks of fever or pleurisy. The more acute, pneumonia-liko 
attacks which have been referred to are not very common. , 

The development of symptoms is, for a long time, slow ; but as soon as the 
disease reaches the walh of the chest, the extension is rapid, and widespread 
suppurjition may occur 'within a few w’cek^. 

• ■ 

DURATION, — The total duration of the disease is short; a few months, 
or, at any rate, not more than twelve, bring most of the cases toi an end, Hie 
disease being dated from the onset of acute symptoms ; but it is realty inypossible 
to say how long the disease may have actuall}^ existed, because it gives no 
signs by wdiich it can be recognised in the enrly stage. 

Of 18 cases in whicli the probable duration was .stated, it wm from five to nine months in 9, 
from nine to twelve in *J, from twelve to eightoen in 7, from eighteen to tw'onty in 2, and I case 
•possibly lasted three years. The shorte.st duration known is five months, so that 15 out of the 
‘18 cases were fatal within eighteen months from the earliest onset of symptoms. 
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.^he Cause of Death. — In most cases tlie cause of death is j^radual 
exhaustion, the patients*' dying much as they do with phthisis, malignant disease, 
or uncoiitrollabie and prolonged suppuration. Mirny of the tiiial s^unptoms 
.depend uj)oh the direction in which the disease has extended, and tlie organs 
which have thus become involved ; thus, if the pericai-dium or heart be involved, 
the case may end with grave cardiac symjitoins ; or if secondary growths form 
in special places, as, for instance, in the brain, accidental and unui.ual sjunptoms 
may appear. 

Where general dissemination occurs, that is to say, in the pyieinic forma, 
the symptoms added are those of a general pyiemia, and the patients usually 
die in that condition. 

The most marked examples of this occur in those cases in which abscesses 
form in various parts of the body, for instance, in connection with the super- 
ficial parts, viz., in the subcutaneous tissue or muscles. 

Li the liver, spleen and kidneys, secondary growths may develop without 
marked signs, and the lesions may only be found poat-mortmn, without* having 
given evidence of their presence during life. 

When the dissemination is widespread in the lung, the symptoms resemble 
those of acute miliary tuberculosis. 

THE DIAGNOSIS. — The diagnosis is easy enough, if there be the char- 
acteristic sputum or pus, but if not, it will be dithcult or impossible. 

The general symptoms, ^.</., loss of flesh and fever, suggest phthisis, but 
the localisation may be of ^issistance in the diagnosis from phthisis, since 
actinomycosis usually affects the base, and tuberculosis the apex ; still, this is 
not conclusive, for there are instances of apex-actinomycosis, just as there are 
instances of base-tuberculosis. 

On the whole, it is from empyema or some form of chronic pleurisy that 
the diagnosis has chielly to be made. The signs are thr>se of |)lcurisy and 
the localisation the same. Indt»ed, there is actually ])leurisy and generally 
suppuration too, so that the diagnosis is so far correct ; but it is as to the 
cause of the pleurisy that the dilliculty arises, and this cannot be determined 
unless the characteristic fungus be obtained. 

In children the disease might resemble chronic interstitial pneumonia with 
bronchiectasis; but these conditions arc not common in the adult, while 
actinomycosis is rare in children. 

. Malignant disease has boon diagnosed in some instances, and notabl}* in the 
historical case of Lebert, and malignant the disease is in resp(*et of its r(\sults ; 
but the common forms of malign«ant disease are but rarely associated with 
hectic temperature. Still, this again is not an absolute rule, for inllammatory 
conditions, both iji the lung and pleura, nuiy arise in its course. 

Again, no doubt, the pyaunic form has often been called pyaunia, from which 
it can hardly be distinguished, except by di.scovering the cause. 

PROGNOSIS. — Of prognosis there is really but little to say, for all the. 
cases hitherto have been fatal, with one exception, viz., that of JS^etter’s,^ which 
was cured by^^odide of potassium. 

The lasc I have recorded is also interesting in this respect, for the patient 
seemed to be improving so rapidly that 1 had great hopes of recovery, when 
death w^as brought about by the misadventure w'ith chloroform. 

TREATMENT. — The treatment is general and symptomatic, mid in these 
respects need not be specially considered. When the actinomycosis is within 

* Lemine, Unwn Mtdwile^ 1893, j). .'iOS. 
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reach, i,e., on the surface, the abscesses may be opened and scraped, and in 
some instances cure has been effected, but recurrence ifi the neighbourhood is 
the rule. 

Surgical treatment of the pleum or lung is, so far, unsuccessful, and is likely, 
to remain so. 

Tliere is, however, one drug upon which great value is rightly laid, viz., 
iodide of potassium. This must be given in large do.ses. Upon actinomycosis 
of the skin there can bo no doubt as ‘to its effect, for it is obvious to the eye. 
One case of j)leural actinomycosis is recorded,^ in which the cure was complete ; 
a second .in which great improvement occurred ; and in my own case, there 
seemed every reason to hope for cure, when death was unfortunately brought 
about by misadventure. What is well worthy of note in this latter case is, 
that the actinomycosis, which was found during life in the pus, was very diffi- , 
cult to discover in the diseased tissues after death ; and these facts, taken in 
connection with the great imj)rovcincnt observed clinically, support the opinion 
that thfe iodide of potassium was directly destructive to the fungus. 

A similar and very striking case is recorded by Dr. (Jalloway, in which, in a 
case of actinomycosis of the vermiform appendix, where the skin had been 
greatly involved, and many abscesses had formed, complete cure took place 
under the use of iodide of pot^issium. When the patient died subsequently, of 
some other aftection, the fosUmortem examination showed complete cicatrisation 
in all the diseased parts, and the most careful examination, by the microscope, 
failed to discover any trace of the fungus. 

History. — It is to Hi'illiiigcr in 1876 that the credit is due of assigning actinomycosis us a 
coiniiioii cause of disease in cattle, tliough isol.ated cases liad heon described previously by other 
wriUii’s, by Robin of 1871, and by Han n in Munich in 1870. Even as far back as 1845 
appearances were described an<l ligured which are now obviously those of actinomycosis, by 
Tjaiigenbeck of Kiel in a case of vertebral caries, and in 1848 by Lobert in a case of a man of 50 
years of age, supposed to bo sulforing from cancer of the lung. 

In man the disease was first described by Israel in 1878,' but Poiifick in 1882 w^as the first 
to show the identity of the disease in man and cattle. Since then records of eases have been 
numerous. The first case in England w'as described in the liver by Aolaiid and Sharkey, and 
soon after by Sliattock ; while I)r. 11. Taylor’s case at tlio Hrompton Hospital, subsequently 
described by him and others at the Mcdical-Chirurgical Society, is the first instance in 
England in which the Ray- Fungus was discovemd in the pus obtained from a patient during 
life, and this w'as a case of jmlmonaiy actinomycosis. 

Recent observation has shown that actin<imyccs is not tlie only jiatliogcnic form (»f strepto- 
thrix met with in the lungs. 

The following is the case which was under my own observation, and to which 
reforonce has been made above.- 

Actinomycosis OF THE Pleuka in a Ciiild of Six. — Richaid W., aged 6, w’as admitted 
into St. Rartholomew’’s iros])ital under my care, as a case of empyema. 

The wliole left side was dull ; the vocal vibrations, vocal resonance and breatli sounds 
were absent over the lower part ; and in the fifth intcrcosfjil space on the left side was a 
fluctuating sw'elliiig. * 

The cardiac duliiess extended an inch to the right of the sternum ; the respirations wrre 40, 
the pulse 160, and the temperature 102^ 

The child w’as pale, feeble and ill, with considerable sliortness of breath and slight cyanosis. 

There s(‘em€*d to be no doubt about the diagnosis of empyema, and an exploratorv puncture 
obtained pus. / ^ 

The history given by the mother was as follow's : — 

The child had been in its usual health until eight or nine w^eeks ago, and then complained 
of pain in the left side, and w’as put to bed. It remained in bed for six wrecks, lying chiefly, 
as the mother said, iqiun the left side. The breath had been getting shorter, and the child 


* Netter, l.r. 


PafJi, Soc. Trans. ^ vol. xlviii., 1897. 
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had lost flesh ; thorn had hoen no sliiveniifjf, and the swolliii" in ilie side had only beiMi tliuro 
a frtiv days. On turther it ajipearod that twelve niunths ago tlie patient was laid up 

with bronchitis, and had some pain in the left side tlieii, but had a})i»arently completely 
recovered from that attack. 

A few days after ailmissidii an incision was made into the, pleura through the fluctuating 
swelling, and G oiineos of curdy pus removi*d. The patiemt was very faint after the operation, 
and hatl to havt^ brandy and ether. A few dvaehins of pus after this were eliseharged daily. 
Four days alter the operation G ounces of pus escaj»ed siulilenly, and it appeared that in all 
probability another small collection of pus had luirst tlirough the openijtg. 

The pus removed during the o]ieration was examined by Dr. Ivanthaek, ami appearain’ca 
fouml wiiich suggested the. diagnosis of aetiiioniyeosis. 

This was coulirmed by sub.set[uent examination. 



Fig. 170. 

Actinomycosis, from the pus {Kunthnck). 


Fig. 171. 

The same under a higher power i^Knntluuk) 


JThc child did not seem materially relievcil by the operation. The temperature, whi(di had 
been of a hectic character, remaineii iiiichaiigcd, and reached lO-'f' or thereabouts every 
evening. 

On.28th September, i.r.,, sixteen days from the original o^ieratimi, a new fluetualing swelling 
was discovered towaids the front in the lifth intercostal space. This also was oj»eiied and a 
Ijttle pus discharged,#lmt it ilicl not s«M*ni to communicate with the pleura. 

On 18th October, z.e., three weeks later .still, another abscif.ss appeared nearer to the sternum. 
This also was opened. On all the occasions on which o]>erations or incisions \vi*re performed 
the patient had chloroform, and took it well. 

There were now three ojicnings in the chest walls, one of which eommiinicateil with the 
pleura* all di.scharging the same kind of pus, though not in large amount, and showing no 
signs of healing. 

The skin w^a.ta good deal undermined, and was sj'Hnged out ilaily, Tliis gave, tlie chihJ a 
good deal •f j)ayi, ami the patient was now put into a weak iodine bath daily, and w’as allowed 
to wash the clieft and the skin wounds out by means of the respiratory movements, d’his gave 
great relief, and the patient seemed to be imicli improve»l. 

’ The side now* show'cd signs of comsiderable retraction ; the Ijoetic temjieratnre, however, 
continued as before. 

On 23rd November the jiatiefit was jdaced upon doses of imlide of potassium, w'lii<*h were 
rapidly increased, so tliat on Sth December the patient was taking 21 grains daily, and on 
18th December 30 grains daily. 
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From the time that the patient was placed upon this drug improvement was marked, and 
although the temperature did not fall materially, the general condition of the patient improved 
greatly. 

It lost the cachectic, ansemic look that it had and began to gain flesh, while the discharge 
from the wounds in the side bccumc materially less. 

By the beginning of Janiiaiy the improvement was so marked that I began to think the 
patient would probably recover. 

On 4th Januaiy some chloroform w^as given ftir the purpose of extracting a tooth, and while 
under its influence the patient suddenly died ; why, it was hard to say, for it had i)reviously 
taken chlorofoim three times for the other operations without any ill ollects. 

This was a great disaiipointment in every way, for the recovery had been so marked since 
the iodide of potassium had been administered, that I had almost made up my mind that the 
child would recover. 


The following is the account of the examination. 

The body was thin. There 'were three wounds to the left of the sternum, two of them 
connected with superficial abscesses and the third leading into the pleura. The left side 'was 
considerably retracted. On removing the lungs, the right lung was found normal. Some 
enlarged glands were found at the bifurcation of the trachea, but the.se did not centain 
actinomyees. 

The left lung was completely collapsed, and encased in a brawny, vrhitish material which 
occupied the whole pleural cavity. 

In this numerous but small abscess cavities were found, from which yellowish pus was 
obtained. There were no naked-eye appearances of actinomyees visible in this ti.s.siio. or in the 
lung. The brawny material extended into the posterior mediastinum, and was closely adherent 
to the aorta. It also extended between the ribs to the subcutaneous tissue, which was greatly 
thickened and indurated. The i-ibs were nowhere affected. 

There were no secondary growths in any organs, nor any amyloid disea.se. 

The chest walls were tran.sformed into a d(m.s(i cartilage-like tissue in which the ribs were 
firmly imbedded. It measured three-quarters (d an inch in thickness. Microscopicvil examina- 
tion of the most likely ])arts of this tissue showed uotbing except linn fibrous tissue. No trace 
of aetinoiiiyces could be found. Some of the tliiekeiied brawny material from the pleural 
cavity, after prolonged search, revealed one or two characteristic fungus masses. It was remarkable 
how difficult it was to find the fungus in these placc.s, in spite of the easy discovery of it in the 
}m.s during life. 

The lung was carefully dissecterl to .see if any trace of primary mischief could be found in it, 
but it appeai’cd simply collap.sed. 

On deep dis.section some small al).scesKes w^ere found near the root of the lung, and in the pus 
obtained from one of these, typical actinomyees were found, from which the photograph was 
taken. ^ 


Pseudo-Tuberculosis Hominis Streptotricha. 

Under this name, Flexiier’** de.sorihes the ca.so of a man who presented the constitutional and 
local signs of phthisis ; the autopsy, however, revealed lesions re.sembling those of tubercle, but 
containing no tubercle bacilli but a streptothrix. 

The left lung 'W'as almost completely consolidated and gray in colour ; many parts were 
breaking down. Wliere the consolidation was not so dense, discrete tubercle-like nodules were 
seen. The lesions in the right lung were more focal and the nodules widely disseminated. 
Similar nodules covered the surface of the jieritoneum. 

Careful microscopical examination showed the entire absence of tubercl&vbacilli, and in their 
place clumps or convoluted masses, composed of a branching mycelium-like organism resembling 
actinomyees. 

Streptothrix Israeli. 

•p 

Until recently the actinomyees was thought to be the only pathogenic form of streptothrix 
met with in man. Recent observations show that there are others. The most j^piportant is ^lat 
described by Wolff and Israels and since named Streptothrix Israeli. Morphological-, culture-, 
and inoculation-tests yield diircrcut results in the two cases, and justify their b ing regarded as 
distinct species. * 

An importart paper has recently appeared, entitled, “Necrotic Broncho-pneumonia with 
Streptothrix,** by Drs. Norris and liarkin,^ describing two cases of tlie kind. 

^ Cf, figs. 132, 133. ® Johtis Ilopkim Hoap. Bulletin^ 1897, No. 76. 

• Virch. Arc/tiv, 1891. * Jour, of Exper, Med,^ vol. v. p. 2. 
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4 . M., 46 years of age, ij previoiish’ good liealtli, had suffered, for seven weeks only heforo 
his death, with cougli, fictid expectoration, and slight d 3 \spiia*a. 

The patient having high fever (103-6®), and presenting the signs of consolidation of both hover 
lobes, the diagnosis was made of gangrene of the lung, following j>neiinionia, 

PosUmortem the whole right iung was found completely solidified, and the left lung con- 
tained several small patclies of consolidation. * 

2. M., 23 years of age, had been troubled with cough and inuet»purulent expectoration for 
many years, but had remained in his normal health till six nnniths before his death, when his 



Fig. 172. 

Section of lung, Ihowing necrotic and suppurating bronchitis with streptothrix clumps within 
the necrotic material in a bronchus. Fibrin and cells arc in the surrounding alveoli. 
• (From Drs. Nonis and Larkin’s paper. Jour, of Exper, Med.y v. pt. 2. PI. xvi.) 

symptoms got worse ; his breath bfcame short, and he began to lose flesh and strength. One 
month before death all the symi»loms became still further aggravated, and hesulfered from fever, 
with hea^he, repeated shiverings, and profuse sweatings. The physical signs wertj those of 
general bronchitis, with consolidation of the right lower lobe of the lung. 



896 


DISEASES OP THE ORGANS OF RESPIRATION. [SeC. 79. 

tho right lower lobe and the left up^wr lobe were completely solidified, ,jind 
numerous small patches of consolidation were scattered throughout ^oth lungs. 

In botli cases the general ehniiges in the lungs were much the same. 

The mucous membrane of the trachea and bronchi was cetlematous, intensely congested, and 
bestrewn here and there with whitLsh masses* resembling “ lictinomyccs grannies.” Bronclii- 
ectatic dilatations were numerous throughout both lungs. 

The cmisolidatioii was firm, and resembled that of an organising pneumonia. The con- 
nective tissue sefita were aideniatous and grayish in colour. 

The odour of the lung was fietid, and myriads of small yellowish-white foci were scattered 
throughout both lungs. 

The lesions consisted of an acute exudative and necrotic inilamniutiop of the bronchi and 
surrounding alveoli, with infiammation and thickening of the interstitial tissue. 

The examination of the whitish masses ])roved them to be formed of masses of filaments 
resembling actinomyccs, though dillering in many mor[)hological respects from it. 

An elaborate study was made of the fungus by cultivation and inoculation. The differences 
observed jiroved that the fungus was not actinomyces, but a ditlerent one, probably the 
Streptothrix Israeli, while the intense necrotic inflammation of the bronchi dislingiiishm the 
pathological lesions produced by it in the lung, from those met with in the ordinary form of 
pulmonary actinomycosis. 

Fin* the full details the original paper should be consulted, where the literature of the subject- 
is also given. 


79. ASPERGILLOSIS. 


Aspergillosis of the lungs is almost always nori-pathogenic, and the result of 
tluj accidental inje(;tioii of some pre-existing lesion. Most of these lesions lire of 
a destructive nature — gangrene, tubercular excavation, malignant growths, 

hronchioctasis, hiomorrhngic in- 



only. 

The fungus is derived chiefly from the fodder o^ cattle, in which it abounds. 
Many cases arc described among hair-combers in l^aris, and pigeon breeders. 
The latter feed the birds by taking the pap into the mouth and forcing it down 
the birds' throats. 
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^The reactions excited by the fungus in the tissues are of the in flam mat or v 
kind, and vary accordiifg to the degree of intensity of the iuflaiiiniation. Tlius 
there may bo piXKluced more or 
less extensive consolidation of a 
pneumonic or broncho-pneumonic 
character, in parts of which 
necrosis or breaking down may 
occur. More often tlie inhamma- 
tory changes are of a less acute 
or even of a distinctly (‘hronic 
character. They are then associ- 
ated with the (levelopnient of 
fibrous tissue ; that is tt) say, an 
attempt at cure is made by 
cicatt’isation, and if the attem])t 
be successful, nothing may ulti 
matcly be left but a mass of 
fibrous tissue. 

'^riie general lesions are thus 
much the same as those met 
with in actinomycosis. 

In the inflammatory form, 
the areas of consolidation may 
measure half an inch to two 
inches in diameter, 'i'hey often 
present, on section, a “ honey- 

^ III Lllir Willi U| il|| 

comb a])|)earancc. I hese alv.M.lus, and siunnuMlrd l.y macn.i.lia^n.s and 

“honeycomb’^ spaces are some- tissue-dd»ris. (Kn>in KSD.'i, ^r./ss, 

times small cavities, due to I*) 

necrosis, but more often an^ 

merely greatly distended alveoli, the walls of which are di*nsely infiltrated 
with the mycelium, while the lumen contains the fructification, winch may 
extend into it in the form of rosettes. 

SYMPTOMS.— The symptoms present nothing charaerteristic, but are 
simply those due to the reaction set up in the lungs. Where this is of the nature 
of an acute inflammation, the case may present itself clinically as one (»f pneu- 
monia or broncho-pneuinonia ; more often the inflammation being subacute, th(; 
symptoms resemble closely those of phthisis, while in the most chronic cases 
there may be no symptoms at all. 

A case is i‘eferrc<lto by Osier {AM., p. 614) in which bronchial castH were coughed ii]i for a 
considerable period of time, the condition presenting itself as plastic bronchitis. 

The diagnosis in any case can only be made by the discovery of the organism 
eith^ in the sputum during life, or in the organs after death. The diagnosis 
may be confirmed by cultivation and by subse(|uent inoculation into animals, 
fottthe detail§ of which Kenon’s treatise may be consulted. 

DURATION. —The duration is uncertain and variable. In acute cases it 
may be short and run the course of acute phthisis. In chronic cases the affection 
may last from three to eight years. In most of the secondary cases the lesions 
are accidental and independent of the disease they complicate, and the date of 
infection is quite uncertainf 

PROGNOSIS. — Ak regards prognosis, all that need be said is that, in 
the secondary or accidental cases, its presence does not modify in any way the 
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prognosis of the existing disease. The primary eases, however, appear to ryn a 
more rapid course, and to be of altogether graver significance, but fortunately 
they are very much rarer. 

TREATMENT. — On general principles iodide of potassium and arsenic 
may be given, but of the actual results upon the disease we have even less 
evidence than in the case of actinomycosis. 

The following cases are interesting illustrations of the subject. 

In Boyce’s case the aspcrgillus, though pathogenic in the sense of having 
caused lesions, had probably no effect upon the health, and was discovered 
accidentally in a patient who died of heart disease. 

In the apex of one lung a few small irregular cavities were seen, in which were scattered 
small white resistant bodies, supposed at first to be calcified nodules, but which microscopical 
examination proved to be mycotic. The afiected portions of the lung were hepatised. In the 
consolidation were small white points, and in other parts necrotic foci, which formed the 
small catities. The walls of the cavities were formed of the remains of lung tissue, densely 
infiltrated with mycelium, and from the surface rose pigmented conidia spores, growing into the 
cavity. The neighbouring bronchi and small passages communicating witli these cavities 
presented brownish patches similarly composed. 

The white tubercle-like points in the hepatised tissue consisted of closely felted mycelium, 
some rounded, othora reniform in shape. 

In the two following cases the aspergillus seems to have been the actual 
cause of death. {For references^ see literature below.) 

Dr. Wheaton’s case occurred in a girl 2^ years old, who had been ailing for two months with 
cough and loss of flesh. Consolidation was found at the light base in front, and at the right 
apex behind. A week later signs of breaking down. showed themselves in the base. Eleven 
days after admission the temperature rose high, to 105® and 106®, and death soon followed. 

On the autojisy, the lower three-quarters of the right lung were found consolidated, the 
consolidation being made up of patches of broncho-nneunionia, containing numbcYs of bright 
orange- coloured bodies, about the size of a mustara seed, which could be picked out with a 
knife. In these patclies of consolidation numerous sinall cavities existed, and there was a 
larger cavity behind, the size of a Tangerine orange. The walls of the large cavity were black 
in colour, and covered with small wliite granule.s. In the main bronchi were several white 
gelatinous patches, and in the left lung a few broncho-pneumonic patches with orange-coloured 
granules. 

The white patches in the bronchi were formed of mycelium, with rosette-like clusters of 
spores, and similar masses of mycelium and rosettes were found wherever the lung was , 
breaking down. 

Drawings are given sliowiiig the naked-eye ajipearance of the lung, and the microscopic 
characters of the fungus. 

Arklc and Hind’s case was tliat of a healthy man, aged 22, who became rather^ suddenly 
ill with shortness of breath on exertion, and some cyanosis. The physical signs were indefinite. 
He gradually got worse, and three months later was found to have some dulness at the left base 
behind. Ho sulfored from attacks of pain, probably pleuritic, from time to time, and was 
slightly feverish. His chief trouble was dyspiioia, which came on in paroxysms, sometimes of 
considerable severity, in one of which he died, four months from the commencement of his 
illness. * 

• ' 

Post-wm’tem. the lungs were in a condition of w'cll -marked emphysema. The base of the 
left lung was fleshy and partly consolidated, the pleura over it being thickened and infiaiped. 

It presented the appearance of a sponge, containing numerous minute cavitfts, and between 
them, in the consolidated parts, small specks of a whitish colour. These proofed td be masses 
of the mycelium of aspergillus fumigatus. 

The following cases illustrate the close resemblance the affection sometimes 
presents to phthisis. « 

•j 

Potaiii records the case of a man who presented the signs of phthisis. No tubercle bacilli . 
' were found in the sputum, but aspergillus fumigatus in abundance. Four years later the case 
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wa» examined by Renon, with the same result, and again, three years later, by Grancher, when 
tubercle bacilli were found as well. One year later still, 2 .«., eight years from the commence- 
ment of the affection, when examined again by Reiion, neither tubercle bacilli nor. aspergillus 
were present. 

A man of 25 years of age had had a cough since the age of 17, and presented signs of 
phthisis. Out of 21 examinations made of tlie sputum, tubercle bacilli wore found in 2 and 
aspergillus in 18. A year later the patient died ; tlie lungs showed cavities and much fibrosis, 
but neither tubercle bacilli nor aspergillus (Renon). 

In the cases of a man, aged 37, and his wife, aged 40, the signs of chronic ]>hthisis were 
present. The sputinp was frequently examined, and showed the aspergillus repeatedly, but never 
tubercle bacilli (Renon). 

A man, aged 67, who had been occnjiied all his life in corn work, died with signs of phthi.sis. 
Poftt-wortem both apices w'ore in a condition of slaty induration, w’ith ciilcified nodules, filled 
with aspergillus fumigatus and oraiige-yelloAv hamiatoidin (Rosin). 

• 

Baccarani records 3 cases in one family, 2 fatal. No post-mortemf but diagnosis^ nado from 
sputum ; symptoms like those of acute tuberculosis. 

History. — Attention had not been directed forcibly to these affections until Virchow 
described 5 cases in 1866. Up to that date a few isolatxid cases only had been recorded, one of 
the earliest of which was that reported by Gaiixlner in 1823. The next contribution of impor- 
tance was that of Kiirbriiiger in 1876, who brought the literature of the subji'ct up to date. 
The most recent and complete treatise is that of Renon, published in 181)7, wliich deals with 
the experimental as well as the ])athological side. 

Literature. — Virchow', Vhrhou'^y Anh., ix., 18.56. Fiirbringer, do., Ixvi. 330, 1876. 
Wcichselbanm, IVkn, waL fVoch,, 1878, p. 1289. Baumgarteii, Lrhrk d, path. 

1886-90. (Jrawitz, Virch. Arck,,\x\w\, Freyhaii, IVnch., 1891, Dec. 14. Wheaton, 

Trans. Path. Sor., xli. p. 34. Arkle and Hinds, do., xlvii. p. 8. Boyce, Jour, of PnlhoL tnul 
Jiat’feriol.^ 1892, j). 16.5. Gilchrist and Stokes, Bull, Johns Hopkins Hospital^ 1890. Flexner, do. 
Gilchrist and Kexford, do., June 1897. Renon, Asperpilhms, Paris, 1897. StickiT, Nothnagel 
Spre. Path. u. Tlmr.y xiv. Saxer, /^nrumouonii/cosis Aspcn/illoNUf Jena, 1900. Bosiii, Virch. 
JahrO., 1903, ii. 188. Baccarani, Oaz:::. dctjli Osped.f 1906, April 20. 


other Pathogenic Fungi of the Lung. 

Mucor Corymbifer. — Fiirbringer ‘ describes a case of caiicer of the stomacb in a man of 66, 
W'ith secondary growths. In the lung were two patches of consolidation the size of a walnut, 
with cominCMcing gangrene, but without fee tor, in which mucor corymbifer was found. 

Another similar case occurred in a man of 31. 

In a man of 52,*'* w'lio had long been sul»jcct to chronic gastritis, acute peritonitis developed, 
aifd death nrsulted with the symptoms of general ])yiemia. Fost-morfnn numerous abscesses 
were found in tlie lungs and in the brain, as w'ell as extensive iileeration of the intestines, and 
general suppurative jieritonitis. All these lesions contained mucor corymbifer in abundance. 

Oidium Albicans.— Grawitz-' describes two cases, both in diabetics. The lungs presented 
numerous broncho qmeumonie patches and some gangrenous and foetid cavities. The oidinm was 
found in all. It also existed in quantity in the )>harynx and oesophagus. Microscojiically the 
mycelium could be seen growing through the walls of the small bronchi into the vesicles. 


^ Loc. cit. ** Paltauf, Virch. A., 1885, cii. 

® Virch. Arch.y 1877 and 1880. 
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80. COCCIDIOSIS PROTOZOAN (or COCCIDI- 
OIDAL) INFECTION OF THE LUNG. 

r 

A caso of Protozoan or Coccidioidal Pseudo-Tuberculosis is recorded by Reek- 
ford and Gilchrist.! 

A man, 40 years of aj^e, had suttcred from a chronic slowly-spreadinp sore on 
the back of the neck for eight years. Similar sores developed on the face, 
especially the eyebrows and eyelids, and on one leg. About a year before his 
death the cervical lympbatics became enlarged. . A few weeks before death the 
ons(*t of congh, fever, and rapid emaciation, with signs of lung disease, suggested 
the diagnosis of pulmonary tuberculosis. On the autopsy, besides tlie skin 
lesions, nodules resembling tubercles were found widely disseminated through 
the lungs, over the peritoneal surface of the liver and diaphragm, in the spleen 
and su])rarenal liodies, in the vesicula3 seminales, and in many of the internal 
lymphatic glands. 

The lesions in the lungs clo.sely resembled those of tubercle. Some of them 
wove caseated, and in many small cavities had formed, containing di'bris and pus. 

^ricroscoi^ical .section showed these nodules to be identical wdth tubercle in 
all respects save the pre.sence of tubercle bacilli. There were numerous giant 
cells, and lyni|)hoid cells with caseation and necrosis, but the place of tubercle 
bacilli was taken by the protozoa. These were abundant in all the necrotic 
cavities, whether in the lung or other parts of the body. 

The original disease in the skin was protozoan, and the visceral lesions ttie 
result of the general dissemination through the body. 

The paper contains many interesting details, and may well be consulted. 


* Joliivs J[oj)klits Jlos 2 )ital JleportSj 1896, i. 209. 
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81. BILHARZIA H^MATOBIA IN THE LUNG. 



Tho s|n‘cinn‘n t'l-diii wliicli 

tlu* srctiiiii.s \v«Mf taken was 
t.i) the. AfiKsemu nf 
St. Iiarth(»liiiiii‘\\ 's llnsjtital hy 
J)r. Mackii* (N«». It was 

obtained IVoin the body of a 
coiintiy arab wdio was admitted 
into tlie hospital at Alexandria 
in a wretebedly einae.iated eon- 
dition, sn(rerinf» ^n^itly rroin 
bis bladder, and ]>assin;' bloody 
urine, wbi(‘b swarmed with the 
bilbar/ia ova. lie died shortly 
afb'r <»r (dironie, iirannia. The 
autopsy showed the bladder, 
iindi'is ami pelvis of the kidneys 
to be infested with tint ova, 
as were also the liin^^s, liver, 
and spleen. The whole uri* 
nary orf^ans are preserved in 
tb(‘ museum, and portions of 
the latter oi’^^ans, as W'ell as 
several sjM*eiuu*ns itf the. parent 
worms taken from the portal 
vein. 

There is no full e.linieal ae* 
count j'ivtMi of the ease, but pre- 
sumably what diew’ atti'ution t*» 
the lunj's was baunoptysis. 

The speia'meii prrsei ved shows 
no marked naked eye eban^es, 
but nil micrroseojiieal section 
the. tissiii-s are .seen to be 
infested with the ova. They 
lie ill the interstitial ti.ssue, in 
which tbi*y have produced no 
cbaiiLe but sliglit connective ti.s.sue ju’oliferation, tlic surr<Jiiiidin^ alveoli bein;^ normal. 


rif'. 17 .". — rdlhar/ia in the bin", from a preparation in 
the Museiini^if St. liartbol. Jlosp. The oat-shaped 
body in the centre is one of the ova. 


% 2 . ^HVDATIDS OF THE LUNG AND PLEURA. 

• 

Hydjitids of the lun^ and plfurti arc rare in this cotintry, hnt they tire liiore 
frequent where hydatid disease is ])rcvaleiit, a.s in Australia. 

The luiijj; and pleura ofo not favourite scats of hydatids. 

The relative frequency with which the different ]»arts of the boily arc affected with hydati<l.s 
is shown by the follow’in" figures. 


902 


DISEASES OP THE ORGANS OP RESPIRATION. [SeC. 82, 


Combined Statistics qf DavainCf Cohbold, Finsent and Neisser.^ 

t 


Liver, 

Intestinal canal, .... 

Lung or pleura, .... 

Kidneys, bladder, and genital organs, 
Bt-ain and spinal cunl, . 

Bone^ ...... 

Heart and blood vesssels. 

Other organs, .... 


953 

51 

163 

8*8 

153 

8*3 

186 

10*0 

127 

6*9 

61 

3*4 

61 

3*1 

158 

8*2 

1862 



per c(Mit. 


The lunfT or pleura is shown to be affoeted in about 8 per cent, of all cases, 
and to stand towards the liver in respect of frequency in tlie jiroportion of about 
1 to 6. 


Thomas’s^ figures give a })i‘oportion somewhat less than this, of about I to 4. 

^ Lung, 16 *.56 

Liver, 65*76 

I 

Osier,* in 85 American cases, found the lung or pleura affected in 6, or 1 in 14. 

The pleura is mucli less frequently the seat of disease than tlie lung, and 
according to the statistics of Thomas, the lung is affected eleven times to the 
pleura once. 

Hearn’s* earlier figures show a smaller difference. 

Lungs, 57 

Pleura, 16 

Modiustiiiuni, .... 2 

The cysts in the lung and pleura, as in other organs, are usually single; 
occasionally there ai*e two or three, cither in one lung or in both, and in a few 
remarkable cases small cysts in considerable numbers have been found. 

To .these reference will be made again later. 

The cysts may be simple, i.e., barren, or proliferating. Proliferation is 
usually endogenous, that is to say, the cysts devedop one within the other. It 
has been stjitod that exogenous proliferation is sometimes met with, but I have 
not becui able to find any conclusive case of the kind lecorded. 

In the lung the cysts may develop in any part of it, but are usually found m 
che lower lobe, and most frequently on the right side; 

\ 

Thus, of 53 cases, Ilcarii states that 27 occurred in the riglit lung, 13 in the left, and 13 
in both. « 

In the pleura primary hydatids are very rare. In most instances the hydatids 
arc secondary, that is to say, the cysts h^ve developed in organs near, and have 
ruptured into the pleura. t 

In other cases, what appears to he a hydatid of the pleura is really a hydatid 
cyst of the lung or of the chest walls,® which has developed toward^* the pleurt«, 
and lias pushed the pleura in front of it without penetrating into ^the <pleural 
•avity. 

^ Encycl. d, Sr. MM.^ art. “Echinococcus.” 

'^ Hydatid Disease, Adelaide, 1884 ; also Axtsiralian Med. Jour.^ 1889. 

* Practice of Medicine, 1895. 1 

* Kystes Hydediques du Poumon et de la. Pleura^ Paris, 1875. • 

* licsser, Deutsch meiL JVock., 1881, No. 1, “ Periplouritic Hydatid.” Otto, St. PeUrsh. 
Med. Woch., 1884. 



903 


Sec. 82.] HYDATIDS OF THE LUNG AND PLEURA. 

The structure of the hydatid itself is the saine as in other parts of the body ; 
thft only peculiarity in«the lung is that the fibrous sac surrounding the cyst is 
unusually thin. This is remarkable, for as the cyst develops, it of course con- 
denses the lung tissue surrounding it ; but as the cyst wall remains so thin, it 
follows that considercable atrophy of the condensed lung tissue must take place. 

When a hydatid develops into the pleunil cavity, it acts like a pleural effusion 
and puslies the lung aside. Some of these pleural hydatids may reach a very 
large size. 

Thus Leroux' re^onls a casft in which the cyst contained tJ litres (210 oz.) of fluid, besides 
numerous secondary cysts. 

In the lung the cysts do not, as a rule, reach such large dimensions, although 
they may sometimes occupy the whole of a lobe, and there arc one or two rare 
instances in which the cyst has occupied the whole lung. Usually, long before 
the cyst lias reached so large a size, it ruptures ; but rupture may take [iiiace even 
when the cyst is still quite small. 

RESULTS. — A hydatid, as long as it is growing, is not a particularly 
irritating body. 

In the lung it causes atrophy of the surrounding tissues rather than any 
inflammatory irritation, so that the fibrous cyst-wall which results is pemiliarly 
thin ; neither does it cause definite^ symptoms, unless the cyst is of great size, or 
so placed as to cause pressure. It is usually not until the hyilatid lias perished, 
and the cyst become inflamed, that serious symiitoms b<*gin to arise. 

In the pleura, also, or in its immediate neighliourhood, the, cysts may grow 
without any reaction at all being produced in tlie pleura, so that they may reach 
a large size. When a serous effusion develops, the hydatid cyst may be found 
floating in it, as in a remarkable case reciorded by Trousseau. 

In anotlicr fias(!, recorded by Keboul," then; w^rc two flueluatiiig tiiinoiirs on tlie out.si<lo of 
the thorax, with sign.s of effusicjn in the plfuru. Thii diagimsiH was nijid(« of tiiliercuhir pl^fiirisy, 
with cold abscesses in the cbest walls. The cas»* pmved to br one of hydatids, and on inc!ision, 
beside.s the hydatids in the chest walls, two otliei*s were found in tlie pltuira, one siinjih^, the 
other ])roliferating, and containing two litres of fluid, with a large n urn her of secondary ey.sts. 
Operation was performed aiul the patient cured. 

• 

As a rule, if pleuritic effusion occur in association with hydatids, it is Irccaiisu 
they have ruptured into the pleura. 

The effusion is, then, nearly always purulent and the prognosis very grave. 

If a cyst ill the lung die, in most cases, especially if the eyst he a [iroliferatiug 
one, secondary changes occur in it which lead to sujrpuration. If suppuration 
do not occur, fhe fluid may he absorbed, the sac shrink, and the membrane 
become folded ; lime salts may then l>e deposited in it, and in the course of time 
a mass of a cheesy apjrearanco be left, in which the folds of mernlrrane may he 
dis^nctly traced, or the characteristic booklets found many years after. A 
completely calcified cyst in the lung, such as is met with in tlio liver, is, however, 
n^t recorded 

Rupture. — Sooner or later, if the eyst continue to grow, it spontaneously 
ruptures ; #ut rapture may be determined sometimes by mechanical causes, asjpi 
for example, by a fall or a blow on the chest, and in these instances the rupture 
may be the first evidence of the existence of a hydatid at all. 

9 

^ C/, Hearn, f.c., Case f’ii. Chvostek, Oesterr, Zlsch, f, praoi, Ueilk,^ 1867, No. 37. 

* Hearn, Case xxi., Qa,z. d. Il6pitav;x, 1893, No. 131. 
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Theoretically, rupture might occur into any part near. In the lung it is 
most likely to take place into a bronchus, and this happims in at least half the 
cases. 

When the cyst ruptures, it might be supposed that the fluid and contents 
would be suddenly discharged in large -quantities into the air-tubes, and thus 
dangerous suttbeative symptoms be prcKluced. This does occur sometimes, 
but, as a rule, the rupture is not so sudden ; it takes place rather by a process 
of gradual oozing ; in other words, the communication with the bronchus is not 
a large one, at any rate at flrst. If the cyst be barren, and contain a large 
amount of fluid, even a small perforation may lead to its complete evacuation, 
and that in a very short space of time, and it is in these circumstances that 
smldeii symptoms of sulfocation arc likely to arise. With a jiroliferating cyst 
tlie aperture is soon filled by one of the smaller hydatids, which gradually 
squeezes itsi'lf througli; another takes its place, and then another, and so on, so 
that the evacuation of a cyst of this kind may take a considerable tinuj, and the 
patients* continue to spit up small hydatids or portions of membrane for many 
months. 

What more frcjpiently happens is, that before the cyst is emptied, suppuration 
occurs ; and this may he of a fmtid or putrefactive charairtcr. 

..Vs soon as the cyst is discharged, whether after suppuration or not, a cavity 
is left ; this may continue to suppurate for some time, ))ut in the end it may 
become (piiescent. Wlien all traces of the hydatid have been removctl, it would 
be impossible to say, oxce[)t from the history, that the cavity had owed its origin 
to a hydatid, as in an interesting case recorded by llabershon.^ 

Hemoptysis is not an uncommon occurrence with hydatids of the lung. 
Ft very oft(Mi precedes or accompanies the expectoration of the membrane, but at 
these times it is not usually large in amount. Hemoptysis may, however, be 
profuse, and is somtdimes fatal. It is then brought about in the same way as 
profuse or fatal luemoptysis in a chronic tubercular cavity, either by ulceration 
into a pulmonary vessel or by the rupture of a pulmonary aneurysm. 

A case of the latter kind is recorded by Jlabershoii.*'^ 

A lad, aged 37, liad been spitting blood from time to time, for yeais, sometimes in con- 
siderable quantity. Some hydatid inembraiit} bad been found in tlie expectoration, and the 
diagnosis made of a hydatid situated at the. base of the left lung. 

The IncmoiTbage recurred freqiiently^and the patient was arlmitted into the hospital, wliere 

died so(.m after of exhaustion e.onseqiiont on the re])eated loss of blood. 

Pod-morlcm a small cavity, the size of an orange, was found in the base of the left lung in 
the position suspected, lined witli caseous material, but witli no trace of hydatid m. rnbraiie, so 
that willioiit tlie history of tlie membiane liaviiig been discovered in the expectoration during 
life, no diagnosis could liave been made. The Inemorrliagc was due to the rupture of a small 
aneurysm on a branch of tlie pulmonary vein. 

After the hroiichi, the next commonest place for riipturi is the pleura. 
Rupture into the jdeiira luis been followed by sudden death from shock ; under 
any circumstances it is attended with severe symptoms at the time and with 
serious consetiueiices later ; for violent iAflammation is at once set up and an 
emj)ypinM develops, which often l)ecomes of a septic character. 

if the cyst, when it bursts into the pleura, has already also cgmmunicatfd 
with the lung, air, as well as the fluid and contents of the cyst, may r^ch the 
ipleura, and tlins hydro-pncuinothorax be produced. In either cai?e, the pnly 
prospect of cure is by incision. 

A case of this kind is recorded by Lebert,® but the diagnosis of the cause, viz., rupture of a 
hydatid cyst, was only made on post-tmrUm examination. \ 

« ' 

^ Gmfs IIosjK lU'p., xviii. 375. “ Qiiy^fi //(>/?;>. Hep., 1872. 

Herl. Hill. WiH'Ji., 1872, Nos. 3 and 4. 
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a hydatid of tho or pleura rupturo exteriuilly, it is tally aft(‘r 

suppuration. It poinffe and Imi-sts like an empyema, from which, the dia^jnosis 
can only be made l>y tlie apjicarance of cysts, or purtions of membrane in the 
discharge. 

After suppuration, with hydatids, as with einjjyema, the pus may track in 
peculiar directions, and rupture lake ])lace in strange [daces, 'rims th(*rc are 
cases recorded in which the pus has perforated the dia[)hragm, and the discluirge 
taken place at tlie umbilicus,' into the stomach,- or into the intestim*s.'' 

Alihcrt * records a cjisn ill which niplun' t »ok place into tlu^ piM'icardiuni without previous 
.supjmratiou. In tliFh case the liydati«l w.is sc iOmI iu the right [ilcural cavity. The pericardiuiii 
was tilled with clear hydatid fluid, the iiatituit ilyiug hefore iullaiumalorv r«*aetiou had time to 
take [dace. 

There are some rare instances in which hyilatids are found in large numbci> 
irregularly disseminated througli both lungs. 

In some of these cases the hydatids occu[)y the interior of the vt»Asels, and 
have evidently been carried liy the blood -stream from some [irimary source either 
within tho heart itself or near it. 

The first case of this kind is recorded hy Aiidral.**’ 

A mail, agi'd fifi, was admit t<*d into th*' hospital as suir«*riijg IVoiu morlms coi-dis ; he had 
sevens dys[um!a, and liually died of gradual i’ailuro of t.hc heart. 

At the autopsy, both lungs wen* h»uiid to contain a largi* numl'cr <d‘ hydaliils »»!’ varying 
sizes, from that of a nut ti<» that of a pea. 

On careful dissection, these were found to lie, not in the lung tissue, hut wit.liiu hraiielirs of 
the pulmonary veins. Some of the cysts wen* [lerlVct, otln*rs were ruptured, ami the memoraiie 
lay lolded U[» within the vessel. 

A hydatid eyst, as large as a lug orange, was foumi iu the liver, witli cartilaginous walls, ami 
coiitaiiiiijg several ilaughter cysts. 

Another interesting case of a similar kind is recorded hy Ihidd.*’ 

A woman, aged w'as admitted into Killg^s (*ollege nos[iitaI with [lalpitatioii ami dysiunea, 
W’hich she had been sutferiug from tor alsuit two years. She ha«l oeeasioinil attaeks «»r lm*m<o 
[itysis ; the sym[»t<»ms got worse ainl worse, and, finally, she died with the signs of a failing 
heart. 

On the jiosf-morleni a hydati»l, the size of an orange, was found in the walls of the right 
ventricle; this was filled with siH.*<uidary cysts. A small h 3 'dalid w’as foumi attached t.f) the 
tricuspid valve, and another just al»ove the valve, iu tin* pulmoiiaiy artery. Ik-siiles tln'se, t in* 
braiichca of tin? [Hilmonary artery in the left lung contained numerous hyilatids. ehielly in the 
U])[)er lobe, one <ir tw'o in the middle lohe, and a singh* one in the lowm* loin*. Tiie^" varii'd in 
sj^e from an eighth toa(iuarhu’ of an inch in diameter. There wens none in the [lulnioiiaiy vein 
or bronchi. 

DucasteU rec»uds a case of mimeroUH lydaiids in tin; lung, associated with ly^flatids in tin; 
wall of the heart. 

The [latient, a j'onng man «)f 2.5 3 N*ar.s of age, had been trouhh*d for thr»*e years with 
Inemoptysis, and f\ad brought U[> on inaiy occasions portions of hydatid membrane. 

He was very [»ale and emaciated, and Innl a gocid deal of rhtuiclius ami crepitation over the 
whole of both lungs, with [ilciiritie friction here and there, Imt no ahs«»lute dulncss. He tinall^’ 
died of exhaustion. 

^\\. pout ‘mortem examination the [ilcural cavities were obliterated on hfitli sirles, and t!»e lung 
was full of cj’sts, some of wliich were visible on the surface and many more found on seeti»iri. 
T^Jiey all proved to he h^'datids scattere«l irregularl}' through the lung, more at the base than at 
tho a))ice8 ; tlm largest were found at the iiosterior |»art of the right, lung, and w'ere of tin; size of 
ahen’s^gg; |ome had di.scliarg«^d tlieniseives through the bronchi. Round nnin\' of the cysts 
was a certain amount of induration in the [uilmonaiy tissue, hut not mueh. "in the right 
ventricle a hydatid c^'st existed, coiitaining a dozen or more si'condary cysts witliin it. 

^ Duj>uytren, Lei;, omles, yi. 379. 

* Laeiuiec, 7V. ,*ii. 201. 

»6V/m. JAy/., ii. 412. 

^ Bull. aSW*. Anal., 1870, [►. 363. 


Neisser. iJle. hJ<li) oorocf‘ii8-k'ran/i:h . , 1877. 
■* Ct\ Hearn, Case ix. 

® tnnis. Path. ^Stir. Lnnd.^ x. SO. 
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There is no statement made in the rccprd of this case as to whether the cyst was locatediin 
the blood vessels or not. • 

Peacock^ records the case of a young sailor, aged 18, who was admitted into the hospital 
with a good deal of pain on both sicics of the chest, and a swelling of the right hypochondriiim, 
and subsequently of the abdomen. Towards the end of his illness ho spat up a considerable 
quantity of blood-stained pus, and subsequently some hydatid membrane. He died of 
exhaustion. 

At the autopsy, the two lungs were found to contain numerous hydatid cysts, for the most 
part of the size of a chestnut ; the bronchi contained pus. There is no further descni)tion of the 
exact scat of the hydatids. In tlie left ventricle a large collapsed' hydatid cyst was found ; the 
liver was greatly enlarged, and contained a very large hydatid cyst, with numerous daughter 
.cysts ; there were also cysts in tlie .spleen as well as in the psoas and iliacu^ muscles. 

In Wunderlich’s*-* case there were numerous hydatids in various abdominal organs; the 
largest, in the liver, had perforated the pericardium, and there was one hydatid found in’ a 
branch of the pulnionary artery. 

The case was that of a young man, aged 22, whoso chief sym])toms were abdoniinal. He 
had severe tumours, to bo felt in different parts of the abdomen, and finally died of exhaustion 
and (lyspnoja. 

In the abdomen numerous hydatids wore found, viz., in the s])lccn, in the liver, and in the 
peritoneal cavity. 

Tlie cyst in the liver was of a very largo size, and contained a coiLsiderablo niimbe.’* of 
secondary cysts. The hydatids had snpx>uiated and perforated the pericardium. 

In the inferior lobe of the right lung, in a branch of the pulmonary artery of tlie third order, 
was found a hydatid cyst the size of a pigeon’s egg. 

Those oases are all remarkable, and the dissemination is evidently due to the 
direct passage of hydatids into the blood vessels. In many instances the source 
of the hydatids is obvious, for cysts were found in the walls of the ventricle 
itself. In the case of the liver, presumably the communication was with a branch 
of the liepatic vein. In other cases the source could not be traced. 

SYMPTOMS. — The onset is generally insidious ; there may he for a long 
time no symptoms at all. Jl^veii when the cyst is a large one, all symptoms may 
he absent, if it be growing slowly and not in a position to produce jircssure on 
the root of the lung or other iinportjuit part. 

It may he that the very first symptoms “are those produced by rupture 
of the cyst, e.r/., dyspnoea, hiemoptysis, or the expectoration of hydatid fluid or 
membrane. Those may not only be the first symptoms, but may even rapidly 
prove fatal. 

Thus in a case recorded by Krause,® t.lic xiatieiit was thought to bo in good hcalt.ii until he 
suddenly expectorated hydatid fluid and membrane. Eight days later he died, 

» The usual symptoms are shortness of breath, cough, and pain. 

Shortness of Breath. — This may be of raj)id onset or of gradual develop- 
ment ; it may vary a good deal from to time, and sometimes be pfiroxysmal. 

If severe dyspnoea suddenly set in, it is probably associated wdth the rupture 
of the cyst, and due either to the presence pf hydatid fluid or membrane in the 
air-tubes, to hemoptysis, or possibly to pneumothorax. ^ 

Sudden dyspnoea, if not connected with rupture, is probably caused by some 
inflammatory complication in the lung on the one hand, or by eftusj^n into th« 
pleura on tlie other. The latter is the most likely, for the cyst, so long m it is 
living, seems to have very little irritating effect upon the surrounfling lung- 
tissue. 

The most severe paroxysms of dyspnoea arise when large portions of hydatid 
membrane find difficulty in passing through the larynx.« 

' Trans, Path, Soc, LomL, xv., 1864. * Arch,f. Phi/Siol, Ifeilk,, 1858, N.S., ii. 283. 

- Virch, Jahrsher,f 1880, ii. 182. 
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In many cases the development of shortness of breath is gradual, and is 
directly connected with.*the size of the cyst. 

A very large cyst may be present without much dyspnma if its growth has 
been gradual, while a small cyst may cause much dyspnoea if it press on 
important parts, such as tlie root of the lung. 

If, liowever, the cyst be growing rapidly, dyspiuea will be an almost certain 
symptom. 

UOUg’h. — In the early stages there may be no cough at all. If there be a 
cough, it is usually dry at first, i.e., without expectoration, and of an irritative 
character. If severe and paroxysmal, it j^robably indicfates impending rupture of 
the cyst. * 

If rupture have already taken place, the cough is due either to tlu» irritation 
produced by the presence of hydatid fluid or membrane in the air-tubes, or to 
the bronchitis which has followed. 

When large pieces of membrane find their way into the air-tubes, the cough 
may occur in severe paroxysms, and be attendt'd with a considi'rable aiiAMint of 
dyspneea. If the membrane have any difficulty in passing through the larynx, 
the cough and dyspiuea will be extreme, and if it b(‘come imjiactcd there, the 
paroxysm will in all probability be fatal, as in a case recently imdtu’ observation 
at St. Bartholomew’s llosjiital. 

Sputum. — In the early stages, before rn])ture, there will be no expectoration 
at all, unless the cyst irritate the neighbouring bronchial tubes and produce a 
mucopurulent expectoration, brnichitic in character. 

If the cyst be near a large bronchus or the trachea, and thr(*atening to jier- 
forateit, a consideralih} quantity of a saliva-like Iluid, perhaps streaked with l)lood, 
may be ex})ectorated, as happens also under similar cirtannslances with new- 
growth or aneurysm. 

When inllarnmatory changes have taken place in tln^ the sputum will 

have the corresponding character; thus, if suppuration (xaair, the s[)utum will 
be purulent and copious, and resemble the discharge from an empyema or 
chronic pulmonary (;avity; if putrefactive decomposition occair, llie s|»utum 
will be foetid; and if there be any destructive process in the noighi ion ring lung, 
it may contain clastic filnes or portions of luiig tissue. 

The sputum is only pathognomonic when it contains booklets or p»)rtions of 
hydatid membrane. Membrane is easy enough to lind, and can only he confns(;d 
with the easts of plastic bronchitis, but the structun! of tlie membrane will 
quTckl}'^ decide between them. 

Hooklets are much more difficult to find, and have not, as a inattor of fact, 
often determined the diagnosis. 

Of course the sputum will change its character according to the changes 
which take place^n the cyst ; so that in any given case, all t he various characters 
mentioned may be met with as the disease runs its course. 

Hsmoptysis. — With hydatids of the lung, hiumoptysis may not occur for 
a lon^ time, but it is not absent throughout, except in about a quarter of all cases ; 
with hydatids of the pleura, it does not, of course, occur at all, unless they 
per/orate the ,|jung. It varies in amount greatly ; in early cases there is often 
nothingf^ore than slight streaks of blood ; but rupture is generally attended 
with more or'lcss bleeding, and this may be profuse or even fatal. 

Thus in a case recorded l»y Kidd,^ a woman, ageil 42, had liad slight lieemoptysis on and olf 
for a period of four months; then cxpectoiuteil some hydatid membrane, and died of 
profuse haemojitysis. 


' Trann, Path, Soc, xxxvi. 122. 
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In Ilabcrslion’s caso, previously referred to, the fatal haemoptysis had a dilfereiit explanation ; 
it was not directly duo to the cyst, hut was the consequence of an aneurysm wdiich had developed 
in the chronic cavity, left by a hydatid cyst after its expulsion. 

The most remarkable tiling about the haemoptysis, with pulmonary hydatids, 
is its long continuanee. 

Thus in Kidd’s case, just referred to, the Inemoptysis persisted uninterruptedly for a period 
<)f four months. In another case, recorded by Curnow,^ the liaunoptysis lasted for the same 
j)eriod, and was often dangerously profuse, though in this case the patient ultimately died of 
exhaustion and not of hi'cmoptysis. 

a 

Pain. — Actual {lain is not a common phenomenon in the disease, but if it 
occur, and be well marked, it is probably due to an airectioii of the pleura. 

What the patients complain of generally, ratlier than pain, is a feeling of 
discomfort, of tension, of weight, or of oiipression in the ebe.st. 

Teniperature. — The temperature depends on the complications ; it is no* part 
of the original disease. It may be the result either of some inllammatory com- 
plication on the side of the lung or in the pleura; more commonly it depends 
upon sujipuratioii in the cyst itself. Jt is like the usual suppurative fever, hec.-tic 
in character, and often attended with <!onsiderable sweating. 

PHYSICAL SIGNS. — A hydatid does not necessarily aifect the general 
health at all ; but if complications occur, either in the (jyst itself, or in the lung 
or pleura, the ordinary signs of such com plications will present themselves ; if, for 
instance, suppuration takes place in the cyst, thi.‘re will ho the usual signs of 
fever, hectic and sweating, and the case may come to resemble one of phthisis 
or of empyema. 

The decubitus varies, as would he expected, and is not in any way 
characteristic. 

The physical signs in tlm chest vary according to the size of the 
cyst; if it he small and deep-seated, there may l)e. no })hysieal signs at all; if it 
be large, the first sign given will probably he an area of percussion dulness. 

As hydatids assume a more or less spherical form, the area of dulness will 
take, to some extent, the same shape, and though closely resembling in this 
respect a localised empyema, it will diller, on the one hand, from the more 
horizontal lines obtained with ordinary pleuritic eirusion, and on the other wdtli 
the more indelinitc lines of pulmonary consolidation. 

In some cases the shape of the cyst itself is masked by changes which lu^ve 
taken place in the lung or pleura round it. 

Over such an area of didncss the vocal vibrations, vocal resonance and 
breath sounds will he absent, or, at any rate, greatly diminished’; the movements 
also over the same parts will he impaired or perhaps absent. the tumour he 
of large size, there may possibly he bulging ; but this is not often met with, except 
where the cjst has suppurated, and is inclined to point externally. If the cyst 
be near the heart or liver, it may cause displacement of these organs, and 
greatly increase the difficulties of diagnosis. t 

In the same way, if the tumour he so placed that it can press upon important 
structures, it may give evidence of such interference by the usual pressure sij^s, 

dyspiKca, defective entry of air in certain parts, dysphagia, diHjf;ren5b in tlie 
pulses, etc. Such symptoms are most likely to he associated with hydatids of 
the mediastinum ; but as intrathoracic hydatids generally develop within the 
Biibstance of the lung, or in the pleural cavity, pressure signs are but rarely 
met with. , 


' Trail s. Path, Sue. Land.^ xxxiv. 24. 
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^ When complications are associated with the cyst, the physical si<;ns, of course, 
will vary ; thus, if inf&mmations take place round the cyst in the lung, we sliall 
find the signs of consolidation ; if the bronchial tubes become inflamed, the signs 
of bronchitis ; if inflammation of the pleuni occur, the sign of efVusion of serum 
or pus, as the case may l)e. 

Lastly, certain miscellaneous symptoms have been described as of occasional 
occurrence ; but, being not constant, they are of no great importance. Thus 
clubbing of the fingers has been observed,^ but this is probably dependent 
upon some chronic fibroid change in the lung or pleura ; at any rate, it is very 
rare and accidcntjjil. 

Urticaria has also been described, especially when the cysts have ruptured 
or paracentesis has been performed. There is nothing peculiar in this, for it is 
met with under similar circumstances in a variety of other aflections. 

OIAGNOSIS. — It is evident from what has been said that the dii^gnosis of 
a hydatid is often a matter of very great difliculty. 

In the majority of cases that are recorded, the condition has not been 
diagnosed during life, but only discovered post-mortem. 

Sometimes, by the peculiar shape of tlie area of dulncss, and }>y a gradual 
exclusion of other affections to which the physical signs might be due, a probable 
diagnosis may be arrived at, which may then be confirmed by the result of an 
exploratory puncture. 

The acconi[)anyiiig diagram is from a case of hydatid of the lower part of ilie right, lung. In 

this case, of course, thi? so far as the 

area of dulncss was eoiiciu insl, might have been 
in the liver, hetwettn the livi>rand tint diaphragm, 
in the pleura, or in the lungs. In the ehaptiM' on 
Localised Kmpyenia, a case is givtm which yielded 
a similar aim of dulncss. 

Jf, in such a case, jnnndice wore jiro- 
sent, or if, after rupture, the sputum eon- 
taiiied bile, it would be fair to conclude 
tliat the liver was tbt^ prime seat of the 
cyst; but with bydatid of tbe liver, jaun- 
dice is usually absent, unless it Ims <lo- 
veloped in such a position us to press upon 
tbe common duct, in tin? portal fissnn?. 

Kven when janinliee is jn-esent, the 
contents ol* the cysts are not liihvstained, 
so l<»ng as the cyst is living. 

Hydatid cysts of the kidney, and also 
of the sj)le(;ri, have been known to 
develop towards the thorax and burst 

• through the lung. 

Usually tlie diagnosis is not made until rupture has taken place. Hydatid 
mfmbrane is%o characteristic that it cannot be mistaken, if it b<* expectorat<;d, 
unless tl be^onfused with plastic bronchitis; hut very little care is neccs.sarv to 
prevent this eon fusion, for the laminated character of the hydatid riiombrane on 
section is utterly unlike that of a cast in plastic bronchitis, and tbe shreds of 
hydatid membrane are rajj^ed and irregular, and not ramified or dendritic as 
are usually the casts of pjastic bronchitis. 



’ Troll Hseau, Clin. Med, 
59 
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In the absence of anything characteristic in the sputum, the diagnosis may 
be made either of phthisis or of empyema. “ 

The resemblance to phthisis is of course very close ; a large number of the 
cases have been diagnosed as phthisis during life, when the cyst has ruptured 
and suppurated, for there arc in both the same progressive p\ilmonary symptoms, 
associated with hectic fever, purulent expectoration, and occasional hnemoptysis. 

Careful examination of the sputum might decide the diagnosis if booklets or 
pieces of membrane, on the one hand, or tubercle bacilli on the other were found, 
but if not, the diagnosis would remain undecided. 

Where the pleura is the seat of disease, or where it has become secondarily 
involved, tlie signs will be those of pleuritic effusion. Hydatid fluid is, of course, 
easily distinguished from serous eflusion, by the complete or almost complete 
absence of albumen, and by its low specific gravity, so that in the rare event of 
there being a hydatid only in the pleura and no effusion, the diagnosis could be 
made by* exploratory puncture, but if a serous eflusion were present too, tl'icre 
would be no means of determining its cause. 

As already stfited, the effusion is not always purulent, but may be serous, . 
and in one remarkable instance a hydatid cyst was found floating free in a large 
serous eflusion.^ 

From a localised empyema the diagnosis is difficult and often impossible. In 
many ciises the diagnosis has only been made after incision, when hydatid cysts 
or portions of membrane have been discovered in the pus evacuated. 

From new-growths of the lung and pleura it is obvious that there might 
sometimes be difficulties of diagnosis, but I do not know that they often arise. 

DURATION. — The duration of hydatid disease of the lung it is (juito 
impossible to determine accurately. Tf a hydatid become stationary or quiescent, 
it rnaj^ last for years ; but this is not nearly so likely to happen in either the 
lung or the pleura as it is in the liver, though it is not really frequent there. 
In some instances liydatid cysts have been found post-mortem when there had 
been nothing to suggest their existence during life. 

In most cases the cyst continues to develop, and ultimately ruptures ; the 
course and duration then largely depend upon the complications to which the 
rupture leads. 

Rupture may cause sudden death by suffocation, by haunoptysis, or by shock. 

If the contents of the cyst were suddenly discharged into an aii*-tube, it is 
obvious that very serious symptoms would arise, and in all pn/: .'ability the 
I)atient would die at once of suftbeation, but fortunately this does not often 
liappen. The rupture is rather a gradual oozing, or if the cyst be a simple one, 
and contain a good deal of fluid, though the greater quantity is discharged at 
once, it does not result in any great distress, and the urgent symptoms quickly 
j)ass off. Many of the hydatid cysts, however, contain numerous secondary 
cysts, and one of these soon plugs the jiperture, and is only gradually squeezed 
out of it ; another then takes its place, and so on ; the cysts thus pass into the air 
tubes slowly one by one, and in this way may not produce anything more than 
paroxysms of coughing ; but if a large cyst, or a large portion of .hydatid me n- 
brane, get into the tubes, even if it pass rapidly through the larger lubes, it 
may cause considerable obstruction in the larynx, and even leaQ to a fatal 
suffocative attack. This, however, does not often appear to occur. 

Death from hremoptysis has already been referred to, but it is due, as a rule, 
to exhaustion rather than to suffocation. 


' Trousseau, Clin. Med., 187*3, p. 845. 
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• Where perforation takes place into the pleura, or into the pericardium, it is 
possible that sudden death may occur from shock, but for tlie reasons already 
given, it is less likely to happen with hydatids than with pneumothorax. 

Usually the rupture of a hydatid, whether into the lung or pleura, leads to 
complications, which involve a long illness, and ultimately cause death from 
exhaustion. 

Case.s of short duration, liko that of Kraii.so,' in whioli (h,*ath iictuirrod night days after the 
first syni]»toin of illness, /.r., fnnn the datt^ of ruptniv of the cyst, aro very rare. 

[f gangrenef occur in the cyst, septic symptoms arise, which, in a short time, 
may carry the patient off. 

Spontaneous cure may occur either by the death of the h3’^datid or by its 
expectoration. 

The death of the hydatid, with shrinking, shrivelling and iiltiifiato calcifi- 
cation, is, as already stated, very rare in the lung, and unknown in the pleura. 

Expectoration of the hydatid, consocpient on its rupture into a bronchus, is, 
on the wliole, a not unfavourable result, for it appears that, iu the end, after a 
longer or shorter illness, about 70 per cent, of such eases recover. 

Thus cif 133 cases in which rupture took place into a bronchus,*** 31 died and 80 recovered, 
the results of the rciiiaiiiing 22 being unknown. Compared with general statistics, this is a 
most favourable result. Taking all cases together, about 61 per cent, died, /.(?., of 208 cases, 
113 died, 71 were relieved or cured, and of 24 the result was unKiiown. 

TREATMENT. — The diagnosis is the chief difficulty ; but, in discussing 
treatment, we will suppose tlie diagnosis to have been made satisfactorily, either 
on general principles or after preliminary puncture. 

The administration of drugs internally is Jis useless in the case of hydatids 
of the chest as of other organs. A few cfiscs have been recorded in which euro 
is supposed to have resulted from the inhalation of certain volatile drugs, such 
as ether or chloroforui ; but these probably rest upon incorrect observation, br 
are accidental coincidences. 

The chances of spontaneous cure are practically nil, and rupture brings with 
it dangers of its own. The most favourable cases, as already stated, are those 
in which spontaneo\is rupture takes place into tl^e bronchus, and the hydatid is 
expectorated. 

Attempts to kill the hydatid by the injection of certain fluids, like tincture 
of iodine, or by electrolysis, usually result in failure, and introduce fresh dangers 
of their own. 

The only tftatment that offers a prospect of success for liydatids of the lung 
and pleura is surgical, viz., paracentesis or incision. 

Paracentesis. — Simple puncture and the drawing off of a certain amount 
of^uid rarely succeeds in curing a hydatid in the lung or pleura in the way that 
it sometimes succeeds in the case of a simple hydatid of the liver. It can only 
ssicccod in t]|ose cases in which the hydatid is barren, f.e., in which it contains 
no seosnda^ cysts. 

Simple •]>uiictiire, so far as 1 have been able to ascertain, has not proved 
successful of itself, and is not altogether devoid of risk. In some cases, 
immediately following the puncture, rupture htis token place into a bronchus/ 
and the patients have diAi of suffocation, either at the time or within a few 
hours of the puncture. 

* fVicn med, Woch., 1880, No. 28. 


^ Thomas, Austr, Med. Jour.f l.c» 
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Thus in the case of a child, 9 years of age, recorded by Bristowc,* a puncture was made through 
what was thouglit to be a pleural effusion ; a few drachms of fluid oiilj were obtained. Severe 
dyspnoea set in, and the child died of suffocation. On the post-7iim‘temy a hydatid cyst was found 
in tne left lower lobe, which had rujitured into the bronchus. 

A similar case occurred at St. Bartholomew’s Hospital, and is recorded by Wallis.® 

A similar case is published by Mackenzie,® in which, after exploratory puncture, the patient 
died w'ith sudden dyspnoea the next day. 

In another case, recoixled by Leclerc and Tillier,^ the left pleura was punctured for wliat w'as 
thought to be an empyema ; a few days later a second puncture was made, when the jiatieiit 
died suddenly with paralysis of the right arm, for which no cause could bo found post-moi'ieni. 

Sometimes, after puncture, the cases have recovered, either by expectoration 
of the membrane or after subsequent incision. 

The two following cases are good examples of this. 

Revillod® records a ease of a man, aged 19, who had had shortness of breath and cough for 
, two months; the physical signs pointed to whatw'as thought to be an elfusion in the right 
pleura ; puncture was made, and 1150 c.c. of hydatid fluid, with plenty of daughter cysts, were 
withdraw'!!. Paracentesis w'as stopped, because of cough and albuminous expectoration. Sub- 
sequently the fluid became puinleiit ; the cavity wras then incised, a large amount of inenibrane 
and pus evacuated. In three months the patient was cured ; but after the incision a conimuiii- 
catioii took place also with a bi-onchus, so that hydatid membrane was expectorated as w'ell as 
discharged tlirough the incision. 

Incision.— There is no doubt, if the diagnosis can be correctly made, nnd 
the hydatid cyst accurately localised and safely reached, tliat free incision 
through the chest walls offers the most favourable prospect of cure. 

Of 38 cases treated by free incision, recoidcd by Thomas,® 32 recovered, and in some of those, 
suppuration or even gangrene had previously occurred. 

In most of these eases, of course, the diagnosis had been previously determined 
after the rupture into a bronchus and the expectoration of hydatid membrane, 
liupture into a bronchus is no contra-indication, but rather an indication for 
incision, if tlic cyst can be properly localised. 

Thus in a case recorded by Israel,’ in a woman of 2.5, a b^'dalid was local iscmI in the lower 
part of the right lung ; it was punctured, but spontaneous rupture into a bronchus also took 

} )lace at the time of paracentesis ; 1500 c.c. of lUiid and mcriibmne w’erc couglied up. Tw'o days 
ater resection w'as pei’foniied and free drainage of tliii cavity made tbiough the right ]>leura. 
With the exception of a little broncho-pneumonia, which occurred after the operation, tlie 
jMitient made a good reco\'ery. 

Many other cases of a similiir kind are recorded. * 

When tlie incision has been made and the cavity readied, every part of the 
membrane that can be obtained should be freely removed, and the opening made 
free, so that any portions of membrane left behind may find an easy exit ; for if 
any of it remain, it is almost certain to putrefy or gaiigrciio, atid become the 
source of dangerous septic wifectioii. 

Ord ® records a case in which, after operation mpoii a hydatid of the low’cr lobe of the lung, 
a frtitid em])yema and ])urulent j)ericaitlitis devebqHjd, as the result, no doubt, of general pyavnic 
infection. 

A very successful case has been recently recorded by Steiner.® It occurred in country gii^l, 
who, a year and a lialf before pulmonary symptoms developed, had had the liveV o]>cucd for a 
hydatid, W’hicli bad been evacuated and cured ; than physical signs develojied on^i the lift side 
of the thorax ; puncture w'as performed, and hydatid fluid containing booklets withdrawn. A 

^ Cliiu Soc. Trans, f vol. xxiv., ® St. Barth. Uosp. Rcp.^ 1892, p. 239. 

® Clin. Soc. Trans. ^ 1892, p. 215. * Lyon. Mai., 1889, No. 36. 

® Rev. d. 1. Snissfl Romandr, Aofit 1890. ® Loc. cit. 

’ Deatsch med. IVoch., 1886, No. 19. * Clin. Soc. Trans., xxiv. 125. 

• CcntraJhl. f. Chir. 1898, No. 1. 
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free incision was made at the left base behind, and parts of the seventli and eighth ribs resected ; 
% large liydatid was reiiyned, and rapid recovery took place. Si.K weeks later, diilness appealed 
at the right base, and, on jmneture, hydatid fluid was also obtained ; dyspnoea iinincaiately 
followed, and the patient couglied up liydatid fluid in large quantity. Tliis ivas followed by a 
certain amount of In-oncho-pneuinonia, but in the end all syniptoins diaapjK*ared, and the 
patient became perfectly well. Some contraction took jihico on "tlie right side, where the piinC' 
ture only was made, but on the left, where the free incision was made, no deformity resulted. 

The fear of operating on these eases, through a pleura which has not been 
obliterated by adhesions, is not justitied by experience ; for, if the drainage be 
free, it freipiently happens tliat no secondary infection of the pleura of any 
conseijuenco oc/iurs, and the operation is not followed by the disastrous results 
which liad hcen theoretically anticipated ; on the contrary, recovery frequently 
takes an uninterrupted course. 

A good many cases of hydatid cysts of the liver have been treated in this way 
by incision througli tlic tliorax ; tlius Thomas has brought together the records of 17 
sTich eases; 12 of these recovered completely; 5 only died, I of thesc^ deaths waS' 
due to a pneumonia wliich had begun before the operation, another to hfcmor- 
rhage from a gastric ulcer, while not one of the remaining 3 died of any pleural 
affection. 

This is remarkable, when we bear in mind tlie disastrous results which foll«)W 
the spontaneous rupture of hydatids of the liver into tlie pleura, even when opera- . 
tion has been performed early ; for in 8 cases of this kind, to which Thomas 
ri.'fcrs, the result was fatal in 0. 
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83. NEW- GROWTHS OF THE 
LUNGS AND PLEURA. 

Ncw-growths in the trachea and nmiii bronchi liavo been already dealt with, 
and need not be again referred to. 

What remain to be considered here arc new-growtlis of the lung and pleura. 
These are cither innocent or inalignaiit. 

The cases upon which this account is based consist of 155. Of these 56 
are taken from the published records in the Pathological Society's TrarimrUoyis, 
The rest are derived, some from other published records, some from the posi- 
mortem and clinical records of St. Bartholomew's IIos[)ital, many of thcni not 
yet published, and some from private sources. * 

The innocent tumours arc veiy rare, and ai’e of more patliological interest 
than clinical importance. The malignant are not so uncommon they are, 
for the most part, secondary to malignant disease in some other part of the body, 
involving the lung and pleura either by direct extension from part's near, or by 
metastasis. 

NON-MALIGNAJ^T TUMOURS, 

The innocent tumours of the lung are Fibroma and Osteoma, common to botfi 
pleura and lung; Enchondroma, peculiar to the lung; and Lijxjima, peculiar to,, 
the pleura. • 

Fibroma. — Fibroma of the lung’ is a name we hear but rarely ilowadays. 
Formerly it was given to small, discrete, fibrous masses, sometimes in consider- 
able numbers, and widely disseminated ,through one or both lungs, or to large 
masses limited to a part of one lung. The origin of thCc masses is often not to 
be definitely traced, but in many instances they are tlie re&i>lt of past iiiflamma- 
Xory or destructive disease ; thus, the fibromabi which are peribronchial 
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ye usually the result of tubercle, as arc most of tlie more diffuse fibrous changes 
in the lung, and souk? fibrous nodules may be consolidated pulmonary aiumrysms. 
Where the fibrous tissue is more diftiiso, it may be tbe result of some of the 
pneumo-koiiioses, or, where it involves a whole lobe, of a past [memnonia. A good 
many instances of this kind have boon already referred to under tbe heading of 
Fibrosis or Filirotic Affections of the Lung, r^limiiiatiiig cases of this class, it 
is difficult to find a conclusive instance of pure fibroma or fibrous tumour of the 
lung of an innocent nature. 

So also with the pleura. Fibrous thickening is almost always the conse- 
quence of past inflammation. 

The post-inflammatory thickening may be very considerable, so that tbe pleura 
may measure an inch or more in tliickuess in parts, ami a condition may be pro- 
duced in the pleura which may be fairly eomjiared with keloid in the skin. This 
haft been sometimes tlescribed as (Ulloiis IMourisy {Ph-nrifin ralhmi). 

1 have come across only one case of fibrous disease of the' pleura wfiieli seems 
to deserve tlic name of Fibroma. This is the case recorded by (Uiarlwood 
Turner.^ It consisted of “a pedunculated body of loenlated form, somewhat 
resembling a piece of coral, attached to the base of tb(‘ lung.” 

Lipoma. — lji|)oma is the name given to small, roundish masses of fat 
tissue, usually beneath the pleura or between tbe lobes of tbe lung. They are 
very rare. 

Osteoma. - Both in the lung and pleura ucw-growtbs of true bone may be 
met with, but they are ])atbological curiosities. 

In the lung tliey occur cither as irregular, spicules, or as nodules or rounded 
masses ; in the pleura as thin plates. 

In either case they have to Vjc di.sfcinguislied from calcareou.s deposits in patho- 
logical tissues, which are common enough. 

The only instance I know of true osteoma of the lung is described by Virchow, 
in a woman of 70, in wliom an irregular sjuciilar ma.ss was found in tlio upper 
lobe of one lung. CJalcareous dei)osits, not bone, of irregular sba[»c, arc some- 
times found ill th(3 walls of chronic cavities, or in tli(3 fibrous tissiujs of the lung 
round about; others may be small bronchi or small blood ve.ssels which have 
become calcified^; the more nodular masses are usually calcified lymphatic 
glands or tubercular nodules. One case of calcified unelioiidroma is described 
by Forster.'^ 

• Enchondroma.-- Fiicbondroma, though very rare, is tbe most iut(?resting of 
all the primar/ growths in the lung. These tui^iours originate from the cartilage 
of the bronchus, and form small rounded ma.s.so.s, usually not largcu- than a j)ea 
or a cherry. They produce no symptoms, and are only discovered accidentally 
pO£t-morUm. 

Among the cases collected, there arc only 6 of eiiclK>ndroma, and this is 
sufficient ejidcncc of the rarity of the affection. Of tlujso six, 2 reached a con 
sider^ide size, and as they also involved the glands at the root of the lung and on 
the mcdiafltinum, they were probiibly not simple cnchoiidrornatM, but rather of 
the nature of choiidro-sarooma. 

These 6 cases all occurred in males, and at various ages, viz., 28, 39, 44, 
64, 66. t' 


1 Path, Hoc. Trans., xxxiv. 19. 

’ Luschka, Virch. Arch., x. 550. 


* Qcschvndsie, iii. 1 00, 

^ Luschka, Virrh. Arch., xiii. 105. 
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MALIGNANT TUMOURS. 

The malignant tumours are Cancer and Sarcoma. , 

In both cases alike they are generally secondary, and involve the lung or 
pleura either by direct extension from the parts near or by metastasis, the former 
being the most common with Sarcoma and the latter with Cancer. 

Where the growth spreads by direct extension, it invades all tissues alike. 

The metastatic growths, no doubt, develop in most cases from infective 
particles carried by the blood, and are embolic in origin. Then they spread from 
a centre, radially and concentrically, so that the resulting tumours are more or 
less round. 

When the infection spreads by the lymphatics, the form of the tumour is 
different ; thus, in the pleura the new-growth forms flattened masses of, perhaps, 
no great thickness, but, possibly, of wide extent. At the root of the lung it 
extends ip a radiating fashion for some distance into the lung, folio witig the 
divisions of the bronchial tubes. 

Dissemination may sometimes take place by the air-tubes from particles 
derived from a primary growth in the throat or large air passage, cjj,, with 
epithelioma of the larynx or trachea, or even of the tongue. 

In many cases these different modes of extension are variously combined. 

In the case of the pleura, the new-growth may extend, as it were, by simple 
contact ; thus, where the parietal pleura has become involved, the visceral pleura 
opposite may be found affected without any adhesion between the two, and with 
apparently healthy serxjus surfaces. 

New-growths may sometimes spread, too, through a tissue without obviously 
involving it \ for instance, the diaphragm may be covered with growtlis on both the 
pleural and peritoneal surfaces, and yet its own tissue be apparently uiiatfected. 

New-growths, whether cancer or sarcoma, are more common iti the lung 
than in the pleura, as would be expected, for most of them are metastatic, and 
metastasis is rare in the pleura. Yet there are a few instances in which the 
pleura has been the only seat of metastatic infection, and the lung has entirely 
escaped. 

SARCOMA. 

Sarcoma is a much rarer form of tumour, both in the lung and Ydeura, than 
cancer. Thus, out of the cases collected, there were only 15 cases of sarcoma,; 
yet this by no means represents the relative preponderance of cancer. 

Sarcoma spreads rather by direct extension than by metastasis, and, except in 
the mediastinum or neck, the parts about the chest are not favourite seats of 
primary sarcoma. Even when the primary growth is near the^chest, it often 
leads to death before the pleura or lungs have had time to become much 
involved. 

Putting aside the cases in which the lung or the pleura has become affected 
by direct extension from the parts about, sarcoma of the lung or pleura is a iti.re 
disease, and it is, with few exceptions, secondary. 

Thus, of th(? 1.5 cases, the primary growth existed in bone in 5 cases, in the liver in a in the 
kidney in 1, in the ti'sticle in 1, in the cyo in 1, so that only 5 cases remain in whith the growth 
was of jirimaiy origin. 

Sarcoma of the pleura alone is extremely rare. There is one remarkable 
instance of it recorded by Co upland.^ * 


^ Pathol. Soc. Tram., xxvii. *23. 
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tliis case the whole left side of the chest was occupied by a tumour, tlie lung being com- 
pressed and pushed aside, but not invaded. The primary growth was a spindlo-celled sarcoma 
^ of the sciatic nerve, and the secondary growths had developed in the pleura and mediastinum. 

hecent cases are recoifled by Blumcnau ^ in a man of 2.’1, and by Finlay and 
Bradley in a man of 67. The last antlioi's refer to 6 other published cases. 

In the lung the secondary tumoiii*s are, as a rnle, of the sjime nature as the 
primary growth, e.tj., osteo-sarcomji, chondro sarcoma, or melanotic sarcoma, yet 
they maybe of a simple nature, /.e., they need not reproduce the special clmracters 
of the original growth. Thus, in a case of ostco-sarcoma, the secondary growth 
may be quite soft, and contain no bone or calcified deposit. 

The lung appears to be the favourite scat of secondary osteo-sarcoina, and 
is not infrcipiently the only scat of secondary growth in the boily. 

most striking fact about these cases of secondary san^oma of the lung 
is the long interval which may elapse from the time that the original tnmi)ur was 
operated on before pulmonary symptoms develop. Thus there was an interval 
of two and a half years in one case after removal of the humerus, and four years 
in another case after removal of a testicle. In other cases, however, the interval 
may ho short, a few months only, or a year at most. 

Thougli sarcoma is, in general, the commoner form of malignant disease in 
the young, this rule does not seem to hold in the case of the lung and ])leura. 

Thus, among the ten secomiary Ccases, tlu3re were only two instances in young 
persons, at the age of 17 and 18 respectively ; the rest were all of adult or 
advanced life. Kven the primary cases were distributed over all periods of life, 
and were not confined to the young, the ages being 18, 26, 42, 45, 46. 

The secondary cases do not call for much comment. 

The following ca.se, which was under my own care, is a fairly characteristic, 
though in some respects a noteworthy, instance. 

Charles T., aged 18, a carman, was admittexl into the Chest Hospital on acieountof dyspiiuia. 
He was found to have a large pleuritic eirusioii on the riglit side, which lu’ovjjd to bo sanguineous. 
Nine and a half months ]iroviously a tumour had devehj})cd in the left tibia, which had been 
removed by oi)eration, and was found to be a niyelo-sarcoma. The patient recovorofl completely 
after the oj)eratioii, and remained perfectly well until a fortnight before I saw him. H(t had 
been attacked at that time with ]iaiu in the left side and shortness of breath, and, a few days 
later, had some palpitation of the heart. 

He lay in a semi -recumbent position, was pale and somewliat cyunosed, and suffered with a 
good deal of dyspnoea, esjiecially on movement. 

The physical signs were very remarkable, as is shown in the diagram. The wholf, fn»nt of 
the body, from an inch below the umbilicus to the second rib on each side, was absolutGly dull, 
and all breath- and^oico-sounds absent except at the ajdccs, wliere the venial vibrations and 
resonance were increased, and the breath sounds scjmcwhat exaggerated. 

There was slight bulging of the right side. The respiratory movements were costal in ty|)o, 
fairly free and equal on the two sides, but the abdomen was motionless and diaphragmatic 
respiration entirely absent Tracheal breathing was distinct all ah)iig the sternum, even to the 
xiphoM cartilage, though fainter here than elsewhere. On the left side there was an area of 
resonance in the mid-axilla which was thought to be stomach. Tlie only portion of the loft lung 
whi*h seemed to J^e performing its function was the lower part of the leh lung behind. 

The pluses were equal, but feeble ; the temperature was slightly raised to about 100', but 
there were no otifier signs worthy of notice. 

Two days later the patient’s side was tapped, and 48 ounces of sanguineous fluid, almost as 
> bright as blood, removed. More could not oe taken away, because the patient complained of 
pain and became faint. 

The patient gradually sank, Aid died two days later, just ten months after the tumour had 
been removed from the tibia. • 


» D. med. fVoek., 1896, No. 14. 


PractUioner, Aug. 1897. 
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On post-mortem QTAmintiXioxy, the liver was found depressed and rotated, so that the nott)|i lay 
under the left costal arch, and the gall-bladder two inches to the kft of the umbilicus. 

The right aide of the diaphragm was convex towaids the abdomen. 

The right pleura contained several pints of blood-stained fliiid. The right lung was com-" 

plctely collapsed and airless ; the pulmonary 
pleura was roughened with numerous fleshy 
vegetations, but the parietal pleura was miitif 
smooth, except in one place coiTeajionding 
with the seventh rib, two inches from the 
spine, whore there was a lobular, spongy 
mass, as largo as a Tangerine orang«?, gi'owiiig 
from it, but perfectly disconnected from the 
parts beneath. * 

The lung was irregular in shape owing to 
the several tumours in it, one of which occu- 
pied the whole mediastinum. 

Between the lower lobe and diaphragm, 
but attached to the lung, w'as a mass the size 
of a cricket ball, covered with dark, laminated 
blood clot. 

The pericardium contained a little serous 
fluid, but no new-growth. 

In the left lung a largo mass pushed the 
pericardium in front of it, and occupied the 
whole of the adjacent portion of the upjier lobe, 
forming an iiTogular, oval tumour 6 inches by 
4-1 inches. In the rest of the lobe were four 
or live independent nodules situated near the 
surface, and, like the larger mass, of white 
colour. The lower lobe contained one 
mediiuu’sized gi’owth and four or five small 
ones. 

The bronchial glands were not involved. 

The two layers of the pleura were univer- 
sally adherent on the loft side, but could bo 
easiW separated. 

The stomach was greatly displaced and 
twisted, so that the whole greater curvature 
was in’ contact with the left side of the 
thorax, and clearly accounted for the area of resonance previously referred to. 

There were no secondary doporits elsewhere. The stump of the femur w'ais carefully examined 
and the bone divided, but there was no thickening or evidence of tumour in the stump or 
neighbouring glands. 

The tumours in the lung appeared so soft and spongy that some hesitation was felt in making 
sections of them, lest tho preparations should be spoilt for preservation. Some surprise ^vas, 
therefore, felt on cutting into them to find that they were so hard that the knife could hardly 
divide them, and oven the smallest of them offered considerable resistance. To the naked eye 
they presented the typical appearances of osteo-samoma, as they proved to be on microscopical 
exaiiiinatipn. The tumours, however, contained no myeloid cells, though in the primary tumour 
of the tibia these colls existed in large numbers. e 

The case is remarkable,, first, in respect of the extraordinary physical signs ; secondly, in 
respect of tho large size which the tumours had reached, and their number ; thiidly, in the fact 
that the patient liad but a small portion of jpne lung left to breathe with ; and, lastly, in the 
fact that tho patient had boon free from symptoms, and thought himself to be well until one 
month before his death, when the symptoms set in suddenly, and rapidly led to suffocation. 

Another somewhat similar case occurred at St. Bartholomew’s,^ in the yeap 1895, in a girl of 
the ago of 17, in whom large tumoui’s developed in the lungs, secondary to chondro-,,^rcoma of . 
the femur, which had been amputated some months previously. 

The tumours in the lung were like those of tho femur, viz., ohondro-sarcoma. 

The right lung was almost completely invaded by the tumour, except just a little round its . 
root In the left lung there was a growth, the size of a Tangerine orange ; in the apex, and 
in the lower lobe another mass, hard and calcareous, which chad invaded the pleura and the 
diaphragm. There were a few small nodules also in other {>arts of this lung. 



Fig. 177. 

Diagram of tho case of secondary ostco-sarcoma 
of the lung, showing tho remarkable extent 
of dulness in the front of tho chest. (See 
further description in text.) 


^ P.-m. Seg., xxii. 210. 
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A case, recorded by Prentiss,^ deserves mention on account of the long period that elapsed 
betwefn the removal of the ouginal grtAvth, a sarcoma of the testicle, and the development of 
the symptoms in the chest ana death of the patient'. 

• After the removal of the testicle the patient remained in good health for four years, when ho 
began to suller ])ain in the right side of the chest, had a cough, and some blood-stained sputum. 
The side was explored with a needle, and the diagnosis of sarcoma made by the examination of 
portions of tissue removed by that means. 

The patient lived for twelve months longer, so that live years elapsed between the original 
operation and the death of the jiatient at the age of 51. 

The whole right lung was found to be converted into tumour, and a cavity existed at the base 
containin^2 ounces of pus. There wore no other secondary growths elsewdicre. 

The cases of prigiary sarcoma of the lung* deserve some further reference 
on account of their rarity. I have only been able to find records of 6 cases. 

1. A cas(! in a man of 46, recorded by Wilkes, in winch the tumour is ile.scribed a.s a fibro- 
cellular growth in the base of tlie left lung. 

2. A case in a man of 18, recorded by Davies,*^ whose illness began, nine, inoiitlis boforo his 
death, with cough and pleurisy. He sulfered from night swj^ats, loss of llesli, j);iin in liis left 
side, and oecasional liieinoptysis. Subse(|nently .some glands grew above the chivicb*, and the 
])atient died tifteen months from the commencimient of his illness. 

Pnst-niortcm the W'hole left lung was found involved in the new-growth, which extended 
through tlie diaphragm, and projected into the ahilomcu. A mass was found above Poupart’s 
ligament of some size. A few secondary growths were ft>iind in the liver, hut none ol.sewliore. 

The tumour was described as a rtmiul-cclled lynqdio-sarcoma, and it was believed to have 
originated in the lung. 

3. A case, in a male of 42, describeil by Spillman and Hanshalter,’* in which the symptoms 
resembled cardiac disease. 

A larger sarcoma was found in the upper part of the left lung, measuring 7 inches by inches. 

4. A sitiiilar case in a man of 26, rec(»rdcd by Kronig,''* in which there was a primary sarcoma 
in the right lung, and this was diagnosed early by exnloration with the needle. 

6. A recent ease at St. Bartholomew’s llospitiil, wliieh was under the, care of Dr. Ileusle.y. 

6. Girl, aged 3 years and 1 1 months (Baumann and Bainbridge®), ill 8 weeks only, if lemoptysis 
early in attack and repeated. Admitted with fever, dyspmea, and cough. Physical signs sug- 
gested pleuritic etfnsion on left side, Exploration with noodle unsatisfactory. Ine.ision yielded 
no Hiikl, but caused pneumothorax. 

Posf'7norte7n, soft round-celled sarcoma of upi)er lobe. 

C/. Kolleston and Turner for another case ami literatiiro. 

CANCER. 

Cancer of the lung and pleura is much conimouer than sarcoma. 

The general fietjueiicy of cancer in these parts is shown by Reinhardt’s ^ statistics. Thus, out 
of 8716 autopsies, cancer was tin; cause of death in 54.5, ami among the.se the lung was uficeted 
74 times, i.t'., of the cases of cancer tin? lung was uirected in 13*6 per cent, 

• In most cases the affection of the lung is secondary and of quite! siibordiuato im- 
portance. It is a part of the general dissemination of cancer, and growths are often 
found in the lung without having given any evidence of their presence during life. 

Primary cases of cancer of the lung and pleura, according to Ucinhardt’s 
statistics, bear to tTie secondary the proj)ortiou of about 6*8 ]ier cent., but this is 
probably too high. At any rate, cancer of the lung and phmra appears to be 
the cause of death in not more than 1 per thousand of the total mortality. 

It 10 usually stated that the relation of tlie sexes in primary growths is equal, 
but that, in secondary growths, cancer of the lung and pleura predominates among 
wom«n, the rea»n given being that cancer of the breast and of the pelvic organs 
is more rt»mmon in the female. Figures, however, do not seem to bear this 
statement out.* 

. The forms of cancer met with vary to some extent according as the growth 
is of primary or secondary origin, and according as it is the lung or pleura which 

^ Med, News, July 1893. , ® Path, Soc, Trans,, ix. 31. ® IhuL, xl. 46. 

♦ Gaz. hehd,, 1891, No. 48. ® Berl, klin. IVoch,, 1887, No. 51. 

• Path, Soc, Trans., vol. liv. p. 160. ’ Arch./, lleilkundc, 1S78, xix. 369. 
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is chiefly affected. Colloid and melanotic cancer never affect the pleura |it all 
except by direct extension ; in the lung are, withcfht exception, secondary to 
similar growths elsewhere ; in the abdominal cavity especially in the case erf 
colloid, and in the eye or skin in the case of melanotic cancer. 

Epithelioma, again, is, as a rule, secondary to growths of this nature in the 
larynx or trachea, or in the tongue. It may also develop in the lung by meta- 
stiisis, the primary growth being in a distant part of the body. 

Thus Godlee ^ records the case of a man of 78 who was the subject of epithelioma of the bladder. 
A secondary growth of some size, the only one in the body, was found post- tnijr tern in the lower 
part of the left lung — a typical epithelioma with cell nests. Arnott'-* aJso describes an instance 
in a woman of 50, secondary to epithelioma of the clitoris. In this case there was very extensive 
involvement of the jileura as well. 

The form of cancer that is most frequent in the lung is the medull.ary, i,e,^ 
the growth in the lung is soft and contains little fibrous tissue, even when the 
prinuffy growth has been scirrhus. 

There is one exception, however, to this rule, and that is when the growth 
is primary at the root of the lung. In primary root (iaiuier, as also in primary 
cancer of the pleura, there is generally a large amount of fibrous tissue. 

Although the lung and pleura «are usually affected together, still they may be 
affected independently of one another, and that when the growth is secondary as 
well as when it is primary. As growths of the lung and pleura present many 
pathological .as well as clinical peculiarities, it will be convenient to discuss them 
separately. 

Again, in cancer of the lung the clinical problems differ according as the new- 
growth affects the body of the lung or its root. 

The subject, therefore, divides itself conveniently into three parts — cancer of 
the pleura, cancer of the body of the lung, and cancer of the root of the lung. 

Cancer of the body of the lung may be primary, but is, in the great majority 
of cases, secondary. 

Secondary Cancer of the Lung. 

Cancer may involve the lung secondarily either (1) by direct extension from 
the parts near, or (2) by infection (a) through the blood vessels, (h) through the 
iym})hatics, .and (c) lastly, through the air-tubes. 

In all cases its seat in the lung is interstitial, and the alveoli, as the tumour 
grows, are at first compressed by it before the w.alls become actually involved. 

I. By direct extension from the parts near, z.e., from the neck, medias- 
tinum, chest walls, or abdomen. • 

In these cases the growth in the lung is likely to be localised and unilateral, 
whereas in the cases of infection th« secondary growths aro usually irregularly 
disseminated more or less through both lungs. ^ 

Where there is an external or palpable tumour, this group of cases presents 
little interest, for the symptoms are subordinate to those of the primary groevth. 

Where, however, the primary growth is deep-seated, as, for examj^.c, in con- 
ueotion with the vertebrai, lymphatic glands, or mediastinal tissues? the ])ulmonary 
or pleural symptoms may be among the earliest to attract attention. The 
diagnosis then becomes very difficult ; but the difficulties are the same as with 
primary cancer of the lung, from which the diagnCrsis is often impossible during 
life. 


^ Path. Soc. Trans. y xxxii. 30. 


*/fciV/.,xxi 231. 
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most cases of direct extension, the different layers of the tissues are involved 
.one after the other, until Mie lung is reached ; but in some instances the affection 
^ems to sf)read through one tissue without involving it much, if at all. 

For example, the diaphragm may be found covered witli new-growth on both 
its serous surfaces, the })eritoneal and the pleural, and yet the tissue itself may 
have escaped. No doubt the infection in these cases travels by the lymphatics. 

2. By infection : 

(rt) Tiiraugh the blood vessels . — As in the case of eml)t)lic infarcts, tlie masses 
are multiple and irregularly scattered through the whole of both lungs. Each 
spreads from a centre and grows concentrically, so that its shape is more or less 
rounded. 

Usually the number of secondary tumours is not very great, and, judging by 
their dillerent sizes, tliey must* be of different ages ; that is to say, the infection 
must have taken jdace at different times. 

Occasionally the iiimsscs are very numerous, and minute or even milTary in 
size, so as to resemble in general appearance miliary tuberculosis, and on the 
analogy of tubercidosis these cases have been described as Careiuoi^i» of thr Lung. 
The condition is a very rare one, but it may develop in the course of a ])rimary 
tumour of the lung, just as in the course of a primary tumour in any other part 
of the body. 

A cuso of this kind oocurrod at Pt. Bartholomew’s ITt>sj>ital. * A girl <»r 16 sunVirod witli 
cancer of the hones of the head and face. When she <lied, the lungs wen's found studded with 
minute nodules of new-growth, and Umu’c were many of small size also dissiuninaled in the various 
organs of the body. 

A similar case is recorded by Risdon Bennett,® in a girl of 15. She suirercd h)r three mr)nths 
with what seemed to be general bronchitis, with loss of strength and (lesh. Slie died afttM* live 
months* illness. Many lumours wore found in the liver, lumbar glands, spleen, and kidney, 
with miliary <lissenn nation in the lungs. 

Similar case.s are al.so recorded by Fagge® and Biistowe.** Faggti’s ease occurred in a man of 
50. The case had been regarded during life as one of bronchitis, wdth more or less pneumonia. 

Vasi-vfiorO' m serous HuieJ was found in both pleural cavities, ami al.so some new-growth in t he 
pleura. Both lungs wiu’c studded with nodules, tin; largest being tiu) size of hemji-stusls. 

Tlierc w'ere al.so several nodules of small size in the pericardium, in the suhstance; of the. left 
vcntrichi, and also in the liver ami splec-n. The new'-growths Avere. soft, and thouglit to he 
primary in the lung. 

IJristowv’s case-'* occurred in a woman of 36, W’hose lungs wen; stnddcfl with small noflnlcs of 
oanccr. Thiire were three or four small growths also iu the liver, hut imm* elsewhere. 

Of the 4 recorded cases, the tirst ‘J weif obvioii.sly s«!Comlary, ami the 2 last wen* regaided by 
the autliors as primary. 

(U) Through the hjjitphatir.s. — In the ca.so of a primary abrlominul cancer, 
when the lyiiiphafic glands alxjut the spinal column are afl'cctejl, the new-growths 
may extend upwards in the cour.se of the lymph stream, pass between the pillars 
of the diaphragm, and so involve the lymphatics of the mcdiaslimun. In many of 
thesc^cascs tlie extension takes place from the affected glands direct to the lung, 
or it may extend to the lung along the root. In tlie same way the lymphatics of 
thcimediastimmi or root of tlie lung may be infected by a cancer of the neck. 

Agai«, with cases of cancer of the peritoneum or of the liver, the infection 
may spread fif>in tlie abdominal surface through the diaphragm to the pleura and 
lung, and sometimes without any obvious change in the tissues of the diaphragm 
itself. The infection in this ease, no doubt, takes place through the lymphatics. 

’ Post-mortem liegUtlers, vf^I.^x. p. 115, InUrathorwiic Tumours^ p. 13. 

® Path. Soc. Trans, f vol. xvii. ]i. 29. InlrathorarAc Tunionrs^ ji. 13. 

^ Path. Soc. TraSis.^ vol. xi. i>. 35. 
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In an interesting case at St. Bartliolomew’s Hospital, in a woman of 36, wlio di^ with 
general cancer of the peritoneum and liver, secondary to cancc^of the rectum, the diaphragm 
was covered on both sides with masses of growth, as wore also the corresponding parts of the 
lower lobes of both lungs, and that without adhesion between the pleural surfaces. Yet tlTe 
muscular tissue of the diaphragm itself appeared to be quite uiiaffeeted. 

The *?aTnc may occur in the walls of the thorax, and tlius, after cancer of the 
breast, the parietal pleura may be found* widely involved without direct connec- 
tion being traced to the pleura through the chest walls, 

Th(3 most interesting mode of infection through the lymphatics is that in 
which the new-growth. si)reiuls across the pleural cavity without any adhesions 
or direct connection between the two surfaces, as in the case just cited. The 
most striking instances of this occur in connection with cancer of the parietal 
pleura. Then there may be found on the part of the lung opposite a network of 
lymphatics infiltrated with cancer, and yet both the pleural surfaces may be 
perfectly smooth and without adhesions through which the infection could have 
directly passed. No doubt the infection in such a case is carried by the lymphatics 
across the pleural cavity, and is picked up by the stomata on the surface 
opposite. 

Lastl}^ it is possible for the infection to spread up along the lymphatics to 
the thoracic duct, and thus be introduced into the veins. This may account for 
some of the instances of wide dissemination, especially in the lungs. 

(/•) Throudh th‘. alr-tuhes, — This is an important mode of secondary dissemina- 
tion in the Inngs, especially in the case of some of the rarer forms of tumour. 
Thus, instances of true epithelioma of the lung are described in connection with 
new-growths in the larynx or trachea, and occasionally also with new-growths of 
the pharynx or tongue ; and again, in cases where a now-growth in the lung 
itself, or near it, has communicated with a bronchus, it is often through the air- 
tubes that the dissemination takes place. 

Godlee ' records a good instance of e})itbelioma of the lung following a primary growth in tho 
tongue. The tumour in the lung presented jierfectly charaeleristic appearances, and contained 
typical cell nests. 

A similar case is recorded by ITutchin.son,- secondary to the tongue, and another by Broad- 
bent,*‘ secondary to a growtii in tlie larynx. 

Primary Cancer of the Lung. . 

Primary cancer of the lung, whether of the body or of the root, is usually 
unilateral. It often remains a single mass, though by secondary infection from 
the primary growth others may develop in the lung, or even general dissemina- 
tion occur. It is with cancer of the body of the lung that thct'.argest masses are 
found ; for then tlie growths may invade tlie wliolc of the lung, and the mass 
Aveigh several pounds. 

90 oz. (Suckling), 6 lbs. (Graves), and 9 lb.s. (Lobstein).* ^ 

With cancer of the root, however, the mass is generally small, and may be 
easily overlooked ; but it is in this case that the more marked sectiudary changes 
occur in the rest of the lung, owing to the iuterferoiice of the grot^th, sRiall as it 
is, with the bronchi, blood vessels, and lymphatics at tlie root. 

Sex . — Of 61 cases of primary cancer of the lung, 47 occurred in men and 14 
in women, a proportion of about 3 to 1. ^ 

^ Path. Soc, Trans, t vol. x.\xii. 27, 30. 

* IbitLf vol. xii. 44. » 


* Ibid,, vol. xii. 46. 

* Lanvet, Doc. 13, 1884. 



923 


Sec. 83.] NEW-GROWTHS OF THE LUNGS PLEURA. 

Hasse^ gives 17 males to 5 females ; Reiuliardt, 16 males to 11 females ; together giving 33 
maM.4 to 16 ifeinales, or a proportion of 2 to 1 ; and Kohler’s shitistics give a proportion of 5 to 
3. Though the actual figures differ somewhat, all shoAv the same relative preponderance of 
I . primary, cancer of the lung in males. 

Age , — The ages are given in the following ttible : — 


Table shorcing the Agee of Caeee of Primary Cancer of Lung, 


—20 

-25 

—30 

• 

- 

35 

—40 

— 

45 

—60 

- 

55 

—60 

—65 

—70 

and 

above. 

M. 

F. 


F. 

M. 

F. 

M. 

F. 

M. 

1 

M. 

5 

F. 

M. 

F. 

M. 

F. 

3^1. 

F. 

M. 

F. 

M. 

F. 

2 

2 

§ 

1 

3 

1 

B 

1 

E 

1 

7 

1 

4 

2 

7 

2 

5 

o 

5 

2 


m 

m 



B 

m 

B 

mi 










4 

2 1 

4 

r. 


^6 I 

8 

6 

9 

7 1 

7 

(Reinhardt), 4 

2 

8 



2 

8 


These tables show that cancer of the lung, like cancer of otlier organs, is more 
freciueut after 40 than before, in the proportion of about 3 to 1. 

Only 4 cases occurred under the age of 20, and of tlieso nil, except 1, at the ag»^ of about 17 
or 18. The youngest case on recoid is that reported by M ‘Aldowie,-* in a child of Sj years. 

Seat , — The seat is shown in the following table : — 


Right Side. Left Side. 

Upper, 9 4 

Middle, ...... fi 1 

Lower, ...... 4 8 

Wliule lung, ..... 2 3 

20 16 


Of 60 cases, it affected the root in 17 and the body of the lung in 43. 

,.It is more common on the right than on the left side, in the proportion of 5 
' to 4. 


The combined statistics given by Wilson Fox® show the right lung to have lieeii affected in 49 
cases and the left in 32. 

Of the cases of cancer of the body of the lung, the upper part \vas affected in 
13 cases, the middle in 6, the lower in 12, and the whole of the lung in f), 

Vwo cases are recorded by Wolf in which the tumour developed in a chronic 
tubercular cavity. Friedliindcr had also described a similar case. Cancer and 
tubercle were®held by Rokitansky to be incompatible. This is n*)t so, for Wolf, 
in 31 c&scs of cancer of the lung, found tubercular lesions also in 13. 

Tw^o cases are recorded of primary carcinosiS of the lung*, the growths 
being in one case minute and miliary, and in the other of somewhat larger 
size or nodular. 

} Loe. cU, I 


* 1876, ii. 670. 


• Lftc, cil. 
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The nature of the growth . — In primary cancer of the body of. the lung, the 
growth is nearly always of the medullaxy type ; but the root of the ftng 
scirrhus, i.e.^ it contains much fibrous tissue. 


I only know of one case recorded of primaiy epithelioma of the lung.^ This was a growth of . 
large size, seated in the right, middle, and lower lobes, showing typictd epitheliomatous struc- 
tures with cell nests. 


Primary Cancer of the Root of the Lung. 

This is of the fibrous form, and is usually described as cancer ; * recently some 
of the cases have been called sarcoma— large-celled or alveola^ sarcoma. This is 
probably merely a dificrence of terminology ; but the point ofvimportanco is that 
these tumours of the root contain a large amount of fibrous tissue, which con- 
tracts considerably, and thus produces compression of the bronchi primarily, and 
subsequently of the vessels and lymphatics at the root. 

The root of the lung may be affected, of course, by extension from a pripiary 
growth jn the mediastinum, but there is, as a rule, no difficulty in distinguishing 
the cases of primary root carcinoma from those secondary to mediastinal tumour, 
for with root cancer the mediastinum is affected but little, if at all. 

The pathological appearances are striking. The lung on the affected side is 
usually somewhat smaller than the other. If a section be made through the 
lung, from the surface to the root, a whitish mass is seen radiating some distance 
from the root into the lung, surrounding the bronchi and following their 
divisions. It is rarely of any . great thickness, even at the root, and may not. 
measure as much as half an inch, and this rapidly tapers off as the bronchi 
divide, until, at a distance of two or three inches from the root, it may not be 
visible as more than a narrow band. It is hard on section, and cuts like fibrous 
tissue. In the centre of it are embedded the bronchial tubes, which are often 
considerably compressed, and sometimes almost completely obliterated. The 
radiating arrangement of the growth is very striking, but the actual amount 
of growth is really small, so that the growth may be easily overlooked, and the 
lesion missed, if not searched for. 

The tubes may be empty, but frequently contain pus. It is unusual for them 
to present any lesion of their inner surface, but now and then the new-growth 
periorates the walls. It tbay tlien appear in the lumen as an ulcer, or as a 
papillary growth. 

In the case of a primary cancer of the bronchus, which has invaded the 
peribronchial tissue, the growth in the bronchus is evident, either m a tumeur 
or as an ulcer, and when it has extended outside, it does not spread into the ^ 
lung in the same radiating fashion, but remains more as a localised tumour. 

Because of the compression of the air-tubes, vessels and lymphatics, secondary* 
changes in the lungs are more common with these forms of rcot-tumour than 
with those of the body of the lung. 

Of 16 cases of primary root cancer, tl2 occurred in men and 4 in womeii. 
Both sides were affected equally, t.e.^ the right in 8 instances and the left ki 8. 
The age was in all cases al)ove 35, and the cases were distributed in age periods 
as follows : — •• • 


Total. 

—40 

-r45 

—50 

—56 

—60 

—65 

f 

—70, etc. 

16 

2 

8 

1 

1 

2# 

1 

5 

2 


» Wolf, Fort8chr. d. Med.^ vol. xiii. 726. 




TL.VTK IX. 


To J'aee jK ‘.•*^4. 



• K(»ot c;;iiiri*i- i»f tlic* lnnjf, with serniidiii'y invidvciiu'iit of tliu iilc-urii, showing — 1. Tlic iiuimh of cancer 
(SciiTliiis) at the root, eoinpn's.siii^ iilinost ohiitcratiiiK (he main liroiiehi. 2. Tlie radiating, faii-like 
]ii‘ocesses l>y wiiieh tile •'I’owth exAt'inls from the niot into the hoily ii| the lung, along the main hrunclll. 

The aei-iiiitlary ehanges in IheMiiiig. vi/., tin* general <eileiiiatom> eoiiBolidalion of the whole lung, 
esiMM’ially marked in the lowdkt partH. where twi» large neerotie eauties have heen formed. 4 . The 
mussivc thii-kening ^ ttie pleura, which at the hase of the lung ia 1.', iiiehes in IhiekiieBa. Ill iiiOBt cases 
of eaiieer of the roowif the lung, tht* iiew-grovvth ia liinitiMl to tliir root, and does not involve the pleura 
at all. In thi.i respAt the s])eeimeii i.s peculiar. 

of till’ (rfift on of /iVxp/raf /on. ) [CharUn Grijla d: Co., Ltd, 
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0 


^Effects of the New-Growth on the Lung:.— Primary tumours of the 
lung often remain loculllsed in the lung. They may thus grow to a considerable 
size, and sometimes involve the whole lung. If they spread beyond the lung 
they may invade the mediastinum or adjacent parts, or they may involve the 
neighbouring lymphatic glands round the bronchi and trachea, or* in the neck, 
and thus enlargement of the cervical glands above the clavicle is not uncommon. 

Sometimes a primary growth in the lung may perforate a bronclius, and form 
a papillary or fungating mass within it, which may spread some distance within 
it. Portions of thg^! tumour may then become detached and be couglted up. In 
one case^ an actual cast of the tube, composed of the new-growth, was expectorated. 
Or particles may*be detached and sucked into other bronchi, and there form 
centres of inflammation or of fresh growth. 

There is an instance recorded ^ in which the pulmonary vein w.-m invaded, 
and a small papillary tumour 


fouiAl within it ; and another, in 
which the growth made its way 
into an old cavity, and presented 
as a villous or fungating growth 
within it. 3 

Lastly, a primary growth in 
the lung may become dissemin- 
ated, and lead to secondary 
growths, most commonly in the 
lung itself, but sometimes in 
other parts. 

It is, however, the secondary 
changes in the lungs themselves 
and in the pleura that are of 
chief interest. 

Where there is a large mass 
in the lung, the parts around 
may be emphysematous, but 
more commonly they are some- 
what collapsed, especially in the 
parts immediately round the 
growth which have not yet been 
invaded. 

If the bronchi, blood vessels, 
and lymphatics are compressed 
by the growth, considerable 
changes are likely to be pro- 
duced in the parts of the lung 
corresponding with the ob- 
struft^ vessels. 

^jSuch obstruction is most 
likely tg occur when the growth 
is at the rbotj 



Fig. 178. 

New-growth (cancer) of the lung, showing the way in 
whicli the tumour compresses the adjacent 
alveoli, before tliey become involved in the 
tumour. This was a section of a metastatic 
growth. 


If the obstruction to the bronchial tubes be considerable, so that the air 
cannot freely enter the lung, the corresponding portion of the lung becomes 
collapsed, and subsequently^^ematous. If the blood- and lymphatic-vessels, as 


^ Peacock, Path. Soe. Trans,, vol. xi. p. 66. ‘ Bristowe, Path, Soe, Trans,, xi. 26. 

* Kidd, iSie. Bart I Hasp. Bep,, xix. 227. Wolf, 

VOL. II. 60 
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well as the air-tubes, be com|irc*sse(l, the lung passes into the condition deseri^ied 
as “solid oidenia,’’ it is airless, and the vessels art tilled with exudation 
partly serous and partly cellular. 

In this a subacute iiiilamriiation may develop, and thus patches of consoli- 
dation, like broncho-pneumonia, be produced. After a time the j:entral portions 
of these consolidated areas may degenerate, necrose, or even gangrene. These 
degenerating patcdies arc often described as softened secondary growths. Cancer 
of the lung, liowever, does not usually soften and break down ; and most of the 
softened masses described are simply areas of inJlammation jvhich have •laider- 
gone necrotic degeneration. If, by communicfition with an unobstructed 
bronchus, the degenerate products can be discharged, a caVity results. The 
size of such cavities is sometimes considerable, Itdscnberg describes one as large 
as a “ child’s head.” 

• 

Cavities in the lung in connection wdth new-growth have three sources— (1) 
The necrosis of degenerate inflammatoi’y tissue ; (2) the softening or breaking 
down of the new-growth ; (3) they may be of tubercular origin and antecedent to 
the new-growth. Tlie occurrence of cancer in the course of chronic phthisis is 
not altogether rare, for there is no incompatibility between cancer and tubercle, 
as was once stated. ^ 

When the new-growth reaches the pleural surface, inflammation of the pleura 
is likely to follow. This may lead to adhesions, through which the cancer may 
spread to the walls of the thorax. Often it leads to effusion. The fluid is 
usually serous in character and blood-stained. It may be purulent, but this is 
rare. Lastly, tlm pleura may bo perforated and pneumothorax occur ; this is, 
perhaps, the rarest complication, and I have only found one instance of it 
recorded.- 

Primary Cancer of the Main Bronchi. 

In connection with primary carcinoma of the root of the lung, primary cancer 
of the bronchi should be mentioned also, for the clinical symptoms are in many 
respects similar. 

As already stated, jjrimary cancer of the root develops round the bronchi, 
and not from a primary tumour or ulcer in the bronchi. 

Primary bronchial cancer is very rare. Of 1 1 cases in which the bronchi 
were involved, in 2 certainly, and in 3 others in all probability, the affection of 
the bronchi was secondary to cancer outside it. ' , 

Thus only G cases of primary bronchial cancer are left. Of these, 1 presented 
simply a tumour in the lumen, and 1 an ulcer, without other changes. The 
other 4 had secondary changes also.^ 

• 

1. A man of 70 : tlio aftccted lung contained several secondary growths. 

2. A man <)f .55 : the tumour occupied the ciivity of the right main bronchus ; the glands 

surrounding the root were^ enlarged ; the bronchi of the lung were filled with pus, and 
there were several j>atches of broncho-pneumonia in the upper lobe ; there were secondary 
nodules in the liver and abdominal glands, and two small secondary growths in tbe*apper 
lobe of the left lung. 

3. A man of 58 : the right main bronchus contained a cauliflower growthf which also filled 

the bronchi of the middle and lower lobes ; the growth invaded the neighbourng bron- 
chial lymphatic glands, and formed a small papillary tumour in the > ght pulmonary 
vein ; secondary growths were found in the loft lung, as well as in the dura mater, and 
some ot-lior parts. 

4. A man of 42 : the growth started at the bifurcation of the trachea, and spread along both 

bronchi ; a cavity had foimed at the left base, which ifad ojwned into me pleura. One 
secondary growth was found in the brain. 

1 Wolf, U. a Ibid. 


» Ibid. 
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^The growths arc described as squamous-cel led or cyliudrioal-celled carcinoma, 
in about an equal nuiitbcr of cases, and they are supposed to arise from the 
, mucous glands or the epithelium of the tubes. 

These cases of bronchial cancer appear to bo of short duration, and to ter- 
minate early, as the result of the secondary mischief they usually produce in the 
lungs. 

Cancer of the Pleura. 

C«lhcer of the ^ilcura is in most ipstauces secondary, and the result of direct 
extension from some cancerous growth in the parts iK'ar it. rsually adhesion 
takes place betwefbn its surfaces, and the growth s[)reads directly through the 
pleura to the parts beyond. These cases call for no comment. 

At other times the growth in the pleura plays a more independent role. 

The growths may ticcur as small, lenticular jiatehes, about ?,-l liiu* in diameter, 
of the thickness of cardboard. They are occasionally in considerable «mmbcr, 
and irregularly scattered. 'I'lie condition closely resemi)les that met with in some 
forms of tubercle of the pleura. 

These masses may become confluent, and so form patclu's of larger size, the 
“plaques circuses’* of Cruveilhier. 

Tlie patches are usually thicker iu tlie centre, but may be thickest at the 
periphery, where they are extending. 

This is the usual form in which cancer of the phaira occurs, when it is 
associated with secondary disseminated ncMlnles in tin? lungs. 

A very considerable ('xtont of the pleura, or even the whole of it, may V)ecome 
involved in this way, and when the visceral pleura is the chief seat of disease, it 
may form a sort of capsule to the lung, wliich in places may of consirlorabh? 
thickness, even an inch or more. Kxten.sive as the disease may then be, it may 
still be limited to the ]jlenra juid not involve the Jung at all, (jxeept so far as it 
extends along the interloliar septa. 

In anotlier interesting form the cancer may develop tumours which ])roicct 
into the pleural cavity. These are commonest on the parietal or diaphragmatie 
surface. They are for the most part sessile, r.«., have a broad base witli 
rounded or notlidar surfaces, and they may reach the size of a filbert or a small 
orange. At other times they may be pedunculated, and in a few insUinces have 
formed enormous tumours. 

• Rilkes' describes a case in a man of SO, following a ])rimary growth in the fihiilu. Three or 
four secondary luulnlcH of .small si /e were found in inicIi ph'iira, and oiiit on t he right side as 
large as the heart, growing from the Hurface of the visceral ])leura, and pDinluloiiH. 

In some instances the growth, though secondary, unrhugoes the most 
extraordinary development in tlic plcum ; this is most friMpiciitly seen in the 
costal pleura, subsequc|it to cancer of the breast, or in the dia])hragmatic ])lcin‘}i, 
secondarily to cancer oi the j)critonouiii. In tlie latter case, the growths may 
extqiid through the diaphragm, apparently without involving the muscular tissue. 

Thus in a case at St. Bartholomew’s Hospital,*'* the cancer was y>rimary in the peritoneum, 
boni surfaces of the diaphragm were thickened with new-growtlis, and from liiich surface there 
were peiftulous nodular mass«;s, as well as similar nodular iJias.ses on the under surface of both 
lun^ connecteef with the visceral pleura. 

In another ca.se, under niy own care, at the Chest ITosjntal, Victoria Park, in which the left 
breast had been removed for cancer two years previously, the patient came, undi^r observation for 
chest syiiiptoiiis and died. post-mortem examination the whole ^iierliaHtinurn was found 

^ Path. Soc. Trans., vol. x. p. 244. 

Post-mortem Jicff. St. Barth, llosp., vol. xx. j». 3S4. 
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invaded by caiicor, whicli had spread from the pleura just below the amputated breast, and fj^m 
the mediastinum the growth had spread to the pericardium and to Ipoth pleurae. On the right 
side the whole pleura was involved — parietal, costal, visceral and diaphragmatic ; so that the 
lung was enveloped in a thick capsule, measuring, at the root of the lung and at the diaphragm, 
more than an inch in thickness. 

The pleural cavity was completely obliterated, except for a space at the base, which held a 
pint of blood-stained fluid. 

The left ])leura was aflected similarly, but only on the visceral surface near the root. From 
the chest the growth had s))read to the peritoneum through the diaphragm, but without appa- 
rently involving the muscular substance, though the peritoneal surface, like the ideural, was 
covered with a thickened layer of now-growth ; the capsule of the liver*wr.s similarly iiivolved, . 
and so, more or loss, was the whole peritoneum. 

The new-growths were confined to the serous membrane ; no secondai^y nodules wore found 
either in the liver or in the lun^, or in any other organ. 

Secondary growths, however, may afltcct the visceral ,pleiira, and bo confined 
to it, where the primary growth has been in sonib distant part, without any 
direct connection being evident, i.e,, metastasis may be confined to the pleurc., as 
in the following case. 

Tne new-growth was in the lower part of the peritoneum ; the only seat of secondary gi’owth 
was in the visceral pleura of the lung. The dia]ihragm was free, as well as the parietal pleura 
of both lungs ; at the base, however, the visceral pleura was covered with numerous secondary 
nodules on both sides. 

Primary Cancer of the Pleura. 

Cancer of the pleura may be primary. It is a very rare aftection, and T have 
only been able to find 12 cases recorded. 

In 11 of these, 7 occurred in men and 4 in women ; the right side was affected 
111 6, the left in 3, and both in 2. 

The ages wore as follows : — 10 years, 37 (2 cases), 43, 44, 46, 54, 58 (2 cases), 
61, and 69. 

The growth is variously described as “columnar-celled carcinoma,” “cylin- 
drical-celied carcinoma,” or “epithelial cancer,” 

It is characterised in all cases alike by the amount of fibrous tissue which it 
contains, so that it cuts almost like a piece of tendon. 

The following i.s a brief abstract of the recorded cases. 

1. M., 54.^ Left pleura. Serous effusion. Tauped sixteen times-; often 70 to 90 ounces 

at a time. Empyema. Rib resected. Malignant disease found. Death shortly after. Dura- 
tion, eighteen months. Post-mortem^ very extensive infiltration of the whole left pleura, 
costal, visceral, and diaphragmatic. Growth extending also between lobes. Cylindrical-celled 
carcinoma. * 

2. F., 58. ** Similar growtli light side. Duration, fourteen months. Tapped twice, but" 
little fluid obtained. Post-mortem, right pleura very thick, from 1 to 2 inches. Interlobular 
tissue also involved, to ^ of an inch thick. Lung completely encased. In one place only 
growth extended as a small nodule into lung. Cylindrical -cel led epithelioma. 

3. M. 37.* Pleural effusion. In the last two weeks of life hoemoptysis Llmost daily, some- 

times in a considerable amount. Duration, ten months. Post-mortem, jdeura 4 to f of an inch 
thick ; growth extending also from the root into the lung and betw'eer^he lobes ; similar growths 
in the liver and the glands above the clavicle ; some inflammatory changes in the lung, with 
small cavities. Squamous epithelioma.” - 

This was a mixed case, but the growth was probably primary in the pleura. 

4. F., 68.* Pain in the side. Dyspnoea. Dry cough for fifteen months. Poat-mort^, 
numerous hard nodules in the right pleura and on the diaphragmatic surface a few also iniche 
lung; scirrhus. 

5. M., 64.* Ailing a few weeks only, possibly seven ; admitted with right Jleural effusion. 

Death from dyspnoea. Post-mortem, right pleura filled with 140 ounces of blood-stained fluid ; 
numerous growths the size of beans or peas, confined to the parietal pleura and diaphragm ; 
cancer. ^ 

* Benda, DcvJt, med, Woch, , May 20, 1897. < 

® Thomas Harris, Jour, of Pathol,, vol. ii. * Ibid, i 

* Mayne, Ihibl, Hosp, Gaz,, 1857, p. 21. * Goats, Olaag, Med. 1889, p. 10. 
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^6. F., 46.^ or throe years. Gough and dyspiKoa for two months. Hiemor 

rhagic pleural eifusion on riglit aide. On |>aracontesis, lliiid coiitnined numerous epithelial 
cells, from which the diagnosis was made of cancer. Post-inortcni, right ])loura contained 50 to 
60 ounces of blood-stained Iluid ; right pleura an inch thick in places, white, tough, like iihrous 
tissue ; right half of the dia})hragiii iniiltrated ; nodular growtlis on the neritoiieai surface of the 
diaphragm, and also on the capsule of the liv'er. Secondary growths in the i>eritoneum, and also 
a few in the left pleura, the size of a pea or so ; one nodular Jiiass of small size in the lung on 
right side. Tumour, compos<'d of dense, Iihrous tissue, with columns of t'pithclial cells. 

7. F., 61.^ For one year, cough, dyspmva, pain in the left side, and loss of ileah. Left arm 
weak recently. Post-mortem , left lung collapsed ; pleura containing ounci'S of blood-stained 
fluid ^ho left costal^plcura iV of an inch thick, on the postiuior surface \ of an inch thick ; 
dense infiltration of the diaphragm ^ to ^ of an inch thick ; secondary growths in siipendaviciilar 
glands along the a\<«)p)iagus, the bifurcation of trachea, and the arch of aorta ; nodules on the 
parietal and visceral pericardium, and a few also in the liver and kidneys. Gylindri(;al-colled 
epithelioma. 

8. Al., 43.® Illness commenced with dysphagia eight months before death ; rapid loss of 
flesh ; large right-sided etfusion ;*bb)od stained fluid. l*ost-wmrtcni^ new-growth of the lower 
])ar1«of the right pleura and diaphragm, extending a little on to tlio left; nodules on the 
abdominal surface of the diaphragm ; glands of the posterior luediasiiniim and of th% abdomen 
a little enlarged and colloid. Kpit liclial cancer. 

9. AL* Jlaemorrhagic etfusion. primary incdnllary eancer of the right pleura, 

with some secondary nodules in right lung and in the liver. 

10. AI., 37.® Obstinate pleural eifusion ; pamcentesis sht>wcd a few epithelial cells ; case 
thought to be one of new-growth. Post-inortem^ diflusc inliltraiion in patches and in confluent 
masses half an inch thick ; lung compru.s.scd by fluid, but free from tumour except for some small 
nodules on section, which had developed from strand.s folb»wing the lympliati(\s ; left jileiira 
slightly affected. Kndothclial cancer. 

lOti.® A similar ease, a museum specimen, described by the same author ; he calls lM>th the 
cases Kndutholial carcinoma, or syu. IMeuritis caixnnosa or Lym)>iiangiiis carcinomatod(;s. 

11. AL, 44. Kight months losing flesh and strength, with pain in the side ; came under 
observation with left })1oiii-al ellusioii. Polymorphic e)>it)ic1ia1 cells found in Iluid, which was 
blood-stiiiicd. Diagnosis made, of new-growth. Post-rnortem, left pleura uniformly thickened 
^ of ail inch ; no tumours ; growth looked like connective tissue ; no tubercle hacMili ; endothelial 
cancer ; inetastasic growths cotinected with the lymphatics of the bronchi, mesentmy, and 
retro-peritoneum. 

The author considers that tlmse cases arc often confused witli fil)rous or callous jihmrisy. 

The disease has also been called Lyiiipliaugitis carciiiomatodcs, or, better, .Lym)ihaiigitis 
prolifera. 

12. F., 10.® Right pleura very thick; cavity oblitcratcul, except for a space at the base 
holding 3 or 4 ounces ; lung collaj)sc<i ; new'-growth spreading along interlobar and interlobular 
septa ; a few discrete noduh?s on tln^ l<4’t pleura. Carcinoma. 


SYMPTOMS AND PHYSICAL SIGNS.— of tlio symptoms and 

pUysicul signs of now-growth of the lung and pleura we <;an hardly s[)oak precisely, 
* for none are pathogiioinonio or constant, and all may ho* absent. 

Practically \ve may limit our consideration to malignant disease, Le., to sar- 
coma and cancer, for the innocent tumours are very rare, and, for tlie most j)art, 
give no evidence of their presence. 

Symptoms. — Tli^ chief syinptf>ms are dyspntea and pain in the chest. 
Cough is common, but expectoration accidenUil. 

^JVhen the growth is malignant, the history of the case, the loss of flesh and 
strength, and {he general cachexia, may assist the diagnosis. 

* The variaBility in the symptoms and physical signs is to be explained by the 
position of t^e growths, their size, and their number. 


* PfUh, Soe, Trans. ^ vol. xliv. 5. ®Pitt, PcUJt. Son, Trans., vol. xxxix., p. 66. 

® Collier, Lancet, 1886, No.tJl. * Kanders, IVim med. Bl,, 1880, Nos. 18 and 22. 

® Neelsen, D. Arch. f. kUMed., xxxi. (1882), 376. ® Ibid. 

^ Fraenkel, Verh. d. Oongr.f. Inn. M^., 1892, p, 374. 

® Lepine, Bull. 1. Soe. Anatom., 1869. 
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Onset , — In many cases the symptoms develop gradually, but in some instances 
the onset is sudden, the symptom being due to the rapifl development of some 
complication. • 

ThuM a man of .39^ was in fair health till he was seized with sudden illness like a pneumonia. 
He had much fever, lost flesh rapidly, and sweated niucli at night. 

Six weeks later lie was admitted with signs of pleural etfusion, it was thought, probably 
purulent. After an exploratory puncture an incision was nunle, and 8 ounces of pus 
evacuated. 

The diagnosis of malignant disease was made ; little relief was experieiijfed. The pati^f/tdied 
of exhaustion three inunths later, four and a half months in all from the commencement of his 
illness. » 

The incision led into a cavity in the base of the lung. There was also another of smaller size 
near it. The malignant disease existed at the root of the lung, and extended for some distance 
into it. t 

Another case of the same kind, in a man of 62, is recorded in Vlie same paper. 

Dyt^imwa . — In the body of the lung there niaj’ be a large grow^th, or several 
smaller ones, without the breath being affected at all. 

This de[)onds not so much upon the size of the tumours as upon their slowness 
of growth, the lungs having had time to adjust thejuselves gradually to the 
altered conditions. 

Thus, in the case of osteo- sarcoma described, altbongh the tumours were very large and in 
both lungs, symptoms were entirely absent until four wn4‘ks before death, and tln!n the dyspncea 
was chiefly duo to a pleuritic effusion whhfli developed rapidly. 

Wlicn the tumours are of rapid growth, dyspiKua is hardly likely to ho absent. 

Again, if the tumours are very numerous, tliough small, the shortness of breath 
may be considerable, and so greatly in excess of the apparent misediief in the lung 
as of itself to excite suspicion. This, as would be expected, was the ease in those 
rare instances of carcinosis whicli, in general features, closely resemble dis- 
seminated tuberculosis of the lung. 

A sense of pi*ebsure or compression in the chest is occasionally complained of. 
It generally stands in relation with the dyspnuni. 

Pain. — I’aiii is not likely to be present unless the pleura be involved, or the 
nerves pressed upon in some part of the chest. Where the inten^ostal nerves are 
interfered with, the pain may be referred to distant parts ; and in one case, which 
1 have described, the earliest symptom was iiitcrcosto-humcral m-uralgia — pain, 
that is to say, down tlic inner side of the arm as far as the elbow. • 

• Cough. Cough is frequently absent. It varies with the amount of secretion * 
in the air-tuhe and the difficulty of its expectoration. It may be paroxysmal, 
but it is not often a troublesome symptom. When complications occur, the. 
symi)toms due to them are introduced, and are likely either to itviak completely 
the signs of tumour, or greatly increiise the difficulties of diagnosis. 

Decuhitus . — This is one of the m<Y*t suggestive symptoftis. The patient finds 
that some position or another either reduces pain or difficulty in breathing, or 
greatly aggravates them, and so adopts one which becomes more or loss constant 
throughout the case. 

The decubitus varies greatly in different cases. Sometimes it tte the affeclifed 
side the patient avoids, sometimes the opposite one; more often the patient is 
only comfortable when lying upon the back with the shoulders raised. 

Of course the presence of a pleuritic effusion will largely determine the 
position preferred ; hut in the absence of such compilation, the explanation lies 
in the relation in which the tumour stands to the root of the lung and the 


^ Path. Soc, Trans,, xxxv. 84. 
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dinphragm, tlio patient finding that position most comfortable which most relieves 
those parts of pressure^ 

• 

Physical Sig’ns. — The physical signs vary according as the tumour is deep- 
seated or near the surface, tlie pleura involved, or secondary changes in the lungs 
present. If the pleura be involved, the usual signs of an aftectit>n of the pleura 
will be present, viz., dulness to percussion, and diminution or absence of the 
voict;- and breath-sounds. 

the pleuratbe not alfected, and the tumour deep-seated, there may be no 
physical signs at all so long as the surrounding lung- tissue contains air. 

If the tumour bo close beneath the chest-walls, or the lung consolidated, the 
percussion will bo impaired ; the voice- and brejitli-soiinds may be increased anil 
altered ; but owing to«tlie obstruction which tlie tumour causes to the entrance 
of air into the affected part, they are more often diminisla^d or absent, and t^ien 
th# diagnosis from allections of the pleura becomes very diflicidt. 

On inspection, often no changes in shape or movement are to be Tletocted ; 
but if the tumour be large, or there be a large pleuritic etfosion, the a fleeted side 
may be distended. On the other hand, the side may be smaller if the tumour be 
at the root of the lung and the lung collapsed. 

If there be any change in the sliapc, whether by way of ineriiasc or decrease, 
the resjnratory movements will be diminished. 

If the tumours in the lung be immerous and of small sizes the ])byHicHl signs 
may resemble those of disseminated lironcho-pnoinnonia, and as, in the adult, this 
is usually of tubercular origin, such a case is likely to be diagnosed as phthisis, 
especially if, as fre(|iiently happens, the temperature be raiseil. IMuis in Kagge^s 
case of carcinosi.s, the only diagnosis made during life was that of bronchitis and 
broncho-pneumonia. 

It is when the primary tumour is at the root of the lung that the physical 
signs become most puzzling. Here the side may be contracted, and the breath- 
and voice-sounds diminished, or even eoiii]>letely absent. So long as no secondary 
changes occur in tin* peripheral parts of the lung, the percussion may not he 
affected; but when the lung has become (lidcnuitous or consolidated, the per- 
cussion will become dull, and the physical signs be the same as those of ])leuritic 
effusion. Tf, as usual, the pliysical signs he most marked at the base, and at 
the same time the temperature be raised, the case will present the fijatures of a 
l^Ck^lised empyema. 

The tamppratare is not raised with tumours unless thiire be some inflam- 
matory complication, consolidation' with degeneration of the lung, or j)leuriHy. 
It is the olcviition of temperature which introduces many of the ditliculties into 
the diagnosis, ^for the case rmiy then resemble empyema, phtldsis, or subacute 
pneumonia. 

Eix^jertoration is ij)t constant. Indeed, it is often absent until the new-growth 
has involved the actmil walls of the air-tubes. It may be absent e*ven when per- 
foiation has taken place, owing to the obstruction to the air-tubes, unless the 
perforation be on the tracheal side of the tumour. The sjuitum may be catarrhal 
ift character^’.c., mucopurulent, hu3murrhagiG, or contain some ‘of the new-growth 
or shi^ds of lung tissue, llijamopiysis in any ipiaiitity is not common, unless the 
tumour half made its way into one of the largo idr-tubes. Usually it amoiiiits to 
little more than streaks of blood upon the surface of the iniicopiirtileiit sputum, 
as in chronic bronchitis. It is rarely abundant, but it has in some cases been 
fatal. ^ ^ * 

Walsh states that, in cases of cancer of the lung, less than one- third escape 
hsemoptysis al^gether. 
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f 

Newton Pitt^ reco^s a case in which several ounces of blood-stained expectoration, on sopie 
days almost pure blood, were brought up daily for some months, the^iatient ultimately dying of 
exhaustion. 

Two cases of fatal lijcnioptysis, with cancer of the lung, are recorded by Walsh ^ and Hoyle.* 


In two cases the sputum was of a peculiar olive or grass-green colour. This 
is obviously accidental and of no significance, for it is rare with tumour of the 
lung, and has been met with in other affections, ejj., phthisis and pneumonia. 

The sputum may also contain particles of lung tissue, or of the growth itself, 
when a bronchus has been j)erforated. # 


In a case of sarcoma of the lung under my own observation, all the lubctf of the affcctod lung 
were filled with a gelatinous substance of the same nature and a])]>earance as the original tumour, 
and the patient brought up this subtance in considerable quantity during life. 

t 

Occasionally the growth is more coherent, so thaf definite particles of tumour 
may be brought up.^ In a most remarkable case recorded by Peacock,^ an aciraal 
cast formCd of new-growth was expectorated. But even when the growth has made 
its way into the air-tubes, nothing characteristic may be brought up, owing to 
the occlusion of the main tubes by the original tumour. 


The superficial lymphatic glands sometimes become enlarged. 

The group of glands most likely to be affected is at the root of the neck, above 
the clavicle, but this enlargement is more often absent than present. Knlarged 
glands have been also met with in the axilla ; rarely with simple intra-thoracie 
tumours, usually only where the walls of the thorax are involved. 


If the tumour, whether in the pleura or the lung, lead to pressure upon the 
intra-thoracic veins, the superficial reins over the corresponding part of the thorax 
may be dilated. The nerves may bo involved in the stimo way and pain caused, 
which may he limited to the se*at of pressiirp or referred to some distant points 
in the course of the nerve. 


Clubbing of the liiigei’s is stated to occur occasionally by Lebert, but I have 
not seen it myself, nor do I know of any recorded case to refer to. 

DIAGNOSIS. — Many of the difficulties of diagnosis have already been 
incidentally referred to in discussing the physical signs. 

Speaking generally, chest symptoms or physical signs of any kind occurring in 
a patient, who is already the subject of malignant disease clsewh^'re, are in mb^t 
cases correctly referred to secondary growths within the thorax. 

When the scat of primary growth is within the thorax, the diagnosis is more 
difficult ; but the age, the cachexia, and the history of rapid loss of flesh and 
strength may suffice to indicate the diagnosis of malignant disease, even when 
the physical signs and pulmonary symptoms are not sufficient actually to locate 
it; still more if the physical signs ayd symptoms are pulinijiiary, unilateral, and 
anomalous. 

The difficulties of diagnosis are twofold: first, the prime disease may%e 
masked by the complications to which it has given rise ; secondly, ig the absenas 
of complications, the symptoms and physical signs may admit of other and: more 
probable interpretations. *• 

^ Quy*8 Hosp. Ilep.y xxxiv. * Loc, cU,, and Jour, of Anal, and Phys,j July 1883. 

* Elliott, Brit, Med, Jour,^ April 25, 1874. Janssen, Corr, f, Schtceizer, Aerzte, 1885, 
No. 28. 

^ Cf, Hum j)el*s case, Petersburg Med, JVoeh,, 1876, No. 40. 

• Path, Soc, Trans,, xi. 6.5. 
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♦ 1. GompUcatiom on the side of the pleura^ pleuritic thickening or pleuritic 

effusion. » 

The physical signs and symptoms are those of affection of the pleura, and the 
difficulty consists in determining the cause of the pleurisy. 

This question is sometimes settled by the history, as in the case of osteo- 
sarcoma already described, or by some peculiarities in the pleurisy itself. Thus 
double pleurisy is always suspicious, for it probably depends upon a lesion which 
can involve both sides, e.^., tubercle ; if not tubercle, it is probably new-growth, 
hsemorrhagip effusion is also suspicious, but it is not conclusive; for in 
many cases of cancer the effusion is serous and not huMiiorrhagic, and when the 
effusion ;s hjemorthagic, it may equally well be due to tiibende as to new-growth. 
The quantity of blood in such effusions varies greatly. "J'herc may not be more 
than enough to give iUa pink colour^ or there may be sufficient to make it look 
almost like pure blood. Strange to say, it is often hriglit in colour, as if the 
bloOd had not been long mixed with the serum ; but as this cannot usually be 
the case, we must conclude that blood in the pleura does not usually*undergo 
the colour-changes so readily as it does in other parts of the body. The fluid, 
when drawn from the chest, may, however, be dark in colour, or even almost 
black. Thus I have withdrawn an almost black serous fluid on seveml occasions 
from the pleura of an elderly man affect<Kl with malignant disc.ase of the lung or 
pleura, secondary to malignant disease of the stomach. 

Empyema may occur witli cancer, but it is rare. 

2. The complications in the lung often cause still greater difficulties of 
diagnosis, viz., oedema, inflammatory consolidation, and breaking down. 

Owing to the obstruction to the passage of air through the tubes, the voice- i 
and breath-sounds are deficient, and the signs are suggestive of elfusion, from 
which the diagnosis is often impossible except by the needle. Even then the 
conclusion drawn may be wrong, as in a case I have (pioUnl, where the general 
conditions seemed to point to an empyema, and when the nc(‘dle was inserted, pus 
was withdrawn ; an incision was made, but only a drachm or tw'o of pus obtained. 

The pnd imn'fnn showed tliat there was no empyema ; that the pus had come 
from a cavity in the base of the lung, tlie result of secondary changes produced 
by the new-growth at the root. 

The rise of temperature associated, with many of these complications greatly 
complicates the diagnosis, for it may lead to the suspicion of empyerna (as in tlio 
case just inentione(l) or of phthisis. 

In respect of phthisis, due consideration of the age of the patient, of the 
history and general character of the disease, often enables the correct diagnosis 
to be made. TJ^e examination of the sputum may confirm the conclusion arrived 
at, by the discovery, in the one case, of the tubercle bacjllus, and in the other of 
portions of growth ; ^ut in many cases the diagnosis is a matter of conjecture 
only, and remains uncertain until the post-mortem exaininaiioti. 

^DURATION. — The average duration of malignant disease of the lung is 
abort. In tb^t case of cancer, secondary growths within the thorax arc among 
the latest manifestations of the disease, and life is rarely prolonged beyond a few 
weeks. • 

In secondary sarcoma the disease sometimes runs a very rapid course and 
sometimes a very slow one. Thus death may occur within a veiy few weeks of 
the first onset of symptomf. In other cases the symptoms may not become serious 
for a considerab^ time, alk in the cas§s quoted, in which two and a half years in one 
case and four ye^rs in another elapsed from the removal of the primary tumour. 
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The duration of primary cancer of the lung and pleura is also short, but« is 
difficult to determine, owing to the indefinite symptoms which it produces in ^ 
the early stage. 

A few months — six to eight — appears to be the average duration ; some* , 
thing, at any rate, considerably under a year. Possibly in the multiple dis- 
seminated foi m (carcinosis) the disease may run its course in a few weeks. With 
tumour of the root of the lung, in which the cancer is of the fibrous type and 
limited to one side, it is quite possible that the duration may be longer, and in 
some of the cases a history of two or three years* illness is given. ^ 

CAUSE OF DEATH. — Death is usually the result of asthenia. Some 
patients die from hmnioptysis, but this is really rare, and some from other com- 
plications rarer still, such as pneumothoi’ax or gangrene of the lung. 

Next to asthenia, the commonest cause of death is suffocation, but this need 
not be due directly to the tumour, but rather to the complications which have 
been prcMuced in the jdeura or in the lung. The onset of grave symptoms, such 
as extreme dyspnoea and cyanosis, may be very sudden ; for it is evident that 
where a large part of the lung is already occupied by growth, slight changes 
in the remainder, such as may be the re.siilt of slight congestion, or of the collapse 
produced by even a small effusion, will suffice to give rise to urgent symptoms. 

TREATMENT. — The treatment can, of course, be only symptomatic, 
for there is nothing at present known which has the power of controlling the 
growth of tumours. Surgical interference is obviously impracticable for many 
reasons, not the least of which is the uncertainty of diagnosis. 


TfIK END. 
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tuherqilosis in, 444. 
webs in larynx, congenital, 88. 
Child’s lung, peculiarities of|,338. 

Chlorides in urine in pneumonia, 287. 
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Chronic excavation of lung, 521. 

Ohalesterin in old einpyemata, 740. 
Chylothorax, forms of, 804. > 

, . „ analysis of fluid in, 804. 

Cicatricial stricture of air-tubes, 87. 
Cicatrization of lung in phthisis, 422. 

Cirrhosis of liver in relation with phthisis, 440, 
540. 

,, of lung, 324, 423. * 

Classification of tliseascs of respiratory organs, 

ClimiRe in relation tcibronchitis, 144, 146. 

,, ,, phthisis, 464, 575. 

Clots in heart in pneAmonia, 260, 296. 
Clubbing 8f fingers, 507. 

,, . disappearance of, 509. 

,, ,, in healthy pe^ons, 510 

,, ,, rapid development of, 509. 

Cocc^diosis of lung, 900. 

Coffee in asthma, 621. 

Cold bathing in pneumonia, 313. 

,, packing in pneumonia, 313. 

Collapse of lung, 225. 

CoUateml fluxion, 239, 243, 361. 

,, ,, leading to displacement of 

organs, 176 a, 229. 

,, hyperoimia, bronchitis due to, 180. 
Compensatory emphysema, 220. 
Complementary liypertrophy of lung in 
phthisis, 497. 

Congenital atelectasis, 18. 

,, infantile stridor, 62. 

Congestion of heart in failing heart, 129. 

,, of lung, 233. 

,, ,, acute iiillamiiiatory, 234, 360. 

,, ,, *1 iu acute bronchitis, 

236. 

,, ,, ,, in hi"h fever, 235. 

,, ,, >> in pleuritic effusion, 

701. 

„ „ ,, preceding pneumonia, 

281, 360. 

,, ,. bleeding in, 238. 

,, ,, cardiac, 236. 

,, ,, chronic, causing bronchitis, 

* mcchaiiical, 235. 

. „ ,, collateral fluxion causing, 239. 

,, ,, hypostatic, 231, 240. 

,, ,, obstruction iti air-tubes caus- 

ing, 239. 

„ ,. • „ pulmonary cap- 

illaries caus- 
ing, 238. ^ 

, , ,, „ pulmonary veins 

causing, 238.. 

Cofnrulsions in whooping-cough, 634, 

Cornet's spores, 416. 

Cdipora amylacA, 199. 

Congh^trcatnient of, in phthisis, 568. 
Counter-irritaMon in bronchitis, 140. 

„ >1 in pleurisy, 693. 

„ „ in pneumonia, 312. 

Creasote in j»hthisis, 564. ^ 

V Crepittition, 16. 

fine h^ir, in pD^umonia, 280. 
CliBls in pneumonia, 267. 
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Critical days in pneumonia, 271. ^ 

„ discharges in piiemnonia, 269. 
Croaking, respiratory, in babies, 62. 

Croup, bronchial, 16*7. 

,, membranous, 39. 

,, spasmodic, 35. 

Croupous ])iieumoiiia, 245. 

Crystals, Charcot- Leyden, 160. 

Cu})ping in bronchitis, 142. 

Cursclitnanii*B spirals, 160, 596. 

Cyanosis in asthma, 596. 

,, cmpliysiMiia, 211. 

,, membranous laryngitis, 43. 

„ obstruction by foreign body, 26. 

,, phthisis, 499. 

,, whooping-cough, 629, 641. 

Cytology' of serous pleural effusion, 677. 

Decubitus in cancer of lung, 930. 

,, pleurisy, 691. ♦ 

,, pnoumoiiia, 275. 

Dcglut.it ioii-pnciimoiiia, 330. 

Delirium in pneiitnoiiiii, 289. 

Delirium tremens, frtrms of, 310. 

,, ,, in pncuiiioiiiti, 303, 307. 

Desquamative pneumonia, 330, 421. 

Diabetes mellitiis in relation to phthisis, 642. 
Diaphragm, affections of, 866. 

„ degi'nerutiou of, from pressure, 

866. 

„ lieriiia of, 870. 

„ ijithiriimation of, in connection 

with pleurisy, 747. 

„ inhibition of, 867. 

, , paralysis of, 869. 

„ ,, hysterical, 691, 867. 

,, perforation of, by empyema, 747. 

,, rupture of, diagnosis of pneumo- 

thorax from, 851. 

,, spasm of, 807. 

Diaphragmatic einpycina, 755. 

Diaphragmatic hernia, '870. 

,, ,, congenital, 871. 

,, ,, traumatic, 872. 

Diaphragmatic pleurisy, 789. 

„ „ * diagnoBis of, 791. 

,, „ physical signs of, 

790. 

,, ,, results of, 791. 

,, ,, symptoms of, 790. 

„ ,, treatment of, 791. 

Diarrhcna in phthisis, 503. 

,, ,, rreatineut of, 571. 

Diet in bronchitis, 144. 

,, hffimoi)ty8i8, 404, 408. 

,, phthisis, 573. 

Dilatation nnirnmrs, 129. 

,, in omphysema, 212. 

Diphtheria, see memitraTuouH laryngiiia. 
Displacement of heart, 698. 

,, ,, cardiac murmurs from, 

698, 824. 

„ of liver, 699, 823. 

„ of organs in pleuritic efluBioii, 

696. 

„ „ ])neumothorax, 817. 
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Displacemeitt of organs with collapse of one 
lung, 176 a, 229. 

Dissecting pneumonia, 822. 

Dropsy of the pleura, 795. 

Dry tapping, 704. 

Duodenum, tubercular ulceration of, in phthi- 
sis, 437. 

Dusts causing bronchitis, 113. 

Dyspeptic phthisis, 502. 

Dysphagia in phthisis, 503. 

Embolic pneumonia, 319. 

Embolism, air, 371. 

,, cerebral, after empyema, 748. 

,, fat, pulmonary, 370. 

Emetics in bronchitis, 142. 

Emphysema, 200. 

„ age in, 205. 

,, barrel-shaped chest in, 207. 

,, ^ bronchitis in relation to, 197. 

,, cardiac murmurs in, 212. 

,, cliest movements in, 208. 

,, conditions to be distinguished 

from, 199. 

„ consequences of, 201. 

,, cyanosis in, 211. 

,, diagnosis of, 199, 214. 

,, dilat'ition of heart in, 212. 

,, ,, murmurs in, 212. 

,, forms of, 214. 

,, ,, atrophous, 214. 

,, ,, common, 199. 

,, ,, compensatory, 220, 

496. 

,, ,, complementary, 220, 

496. 

,, ,, hypertrophous, 200. 

,, ,, interlobular, 223. 

,, ,, interstitial, 223. 

,, ,, large-lunged, 200. 

,, ,, mediastinal, 107. 

„ ,, small-luiiged, 218- 

,, ,, subcutaneous, of neck, 

101. 

,, „ vicarioii.H, 220. 

,, fremienoy of, 205. 

,, girdle of veins in, 207. 

,, haemoptysis in, 211. 

,, hypertrophous, 200. 

,, inheritance in, 205. 

„ morbid anatomy of, 200, 

,, physical signs of, 206. 

,, piieiimatograins in, 209. l 

,, pneumonia in relation to, 293. 

,, pneumothorax due to, 808. 

„ prognosis in, 214. 

,, reduction of vital capacity of 

lungs in, 208. 

, , relation of, to morbus oordis, 214. 

,, ,, other diseases, 213. 

„ ,, phthisis, 213. 

,, ,, pneumonia, 213, 

298. 

„ " sex in, 205. 

,, symptoms of, 211. 

, , theories of production of, 202. 
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Emphysema, treatment of, 215. 

Empyema, 786. 

Empyema, absor|ftion, spontaneous, of, 739. 

,, aMominal aneurysm simulated by, 
746. 

,, bacteriology of, 751. 

,, ,, pneumococcus, 293, 763. 

,, ,, staphylococcus, 753. 

,, ,, streptococcus, 752. 

,, ,, tubercle-bacillus, 754, 787. 

,, ,, typhoid-bacillus, 7^. 

,, char icters of eff^ision in, 738. 

„ cholosterin in, 740. 

,, complications in* 746. 

,, ,, abscess of brain, 747. 

,, ,, amyloid, disease, 749. 

,, « ^ brain, abscess of, 747. 

., ,, ,, embolism in, 748. 

,, ,, diapbriigiii, infliiinmttion 

of, 747. 

,, ,, empyema of opposite side, 

747. 

,, ,, hemiplegia, 749. 

,, ,, mediastinitis, 746. 

,, ,, meningitis, 747. ^ 

,, ,, parotid absce.ss, 747. 

,, ,, . pericarditis, 746. 

,, ,, phrenitis, 747. 

,, ,, pneumonia dissecans, 746. 

„ ,, septic infection, 747. 

,, ,, thrombosis in vessels or 

heart, 747. 

,, course of, 739. 

,, diagnosis from abscess of chest wall, 
756. 

anenry.sm, 756, 760. 
hepatic abscess, 756. 
hydatid of liver, 766. 
serous effusion, 703. 
snb)ihreiiic abscess, 756. 
Estliinder’s operation for, 777. 
etiology of, 749. 
forms of, 754. 

,, double, 762. 

„ fietid, 726 764. 

,, localised, 750. * 

,, ,, basic, 755. 

,, ,, di;i]>hragmntic, 755. 

,, ,, interlobar, 755. 

,, ,, near iiericardium, 756. 

,, lociilated, 71>4. 

,, mali|*:nant, 758. 

,, meta meumonic, 293. 

,, puLsIiting, 758. 

,, reel udescent, 757. 

. ,, recurrent, 757. 

,, relapsing, 757. 

,, tubercular, 78Ci. 
mortality, 751. < 

onsets 736. * 

perforation into intestine, 745. 

„ liver, 745. 

„ mediastinum 745. 

„ oe^phamis, 745. 

,, pqnoardium, 746. 

,, peritoneum, 745. 

Vol n. pages 418 to the end. 



INDEX. 


941 


Enmyema, perforation into spleen, 745. 

*11 fi ,, stomach, 745. 

,1 ,, „ '^ssels, 745. 

„ „ througli chest walls, 744. 

»» ,, lung, 742. 

,, phthisis in relation to, 527, 546. 

„ pneumonia in relation to, 293. 

„ pneumothorax in relation to, 807. 

„ pointing in, 738. 

,, psoas abscess, .simulated by, 746. 

^ subphrenic absecs.s, diagnosis from. 
756. • 

,, temperature jn, 737. 

„ tension, intrapleural, in, 671. 

,, treatment of, by Kstliinder’s oi»era- 
tion, 777. 

t, ,, dcfoieiiity after, 

^ 778. 

,, ,, ,, results of, 779. 

,, ,, l»y incision, 766. 

,, ,, ,, amesthetic for, 

766. 

,, ,, ,, counter-ojMUiing 

in, 769. 


drainage 

dillb 

cultics 

after, 

774. 


dressing 

after, 

770. 


fistula 

after, 

776. 



,, ,, ,, management 

afier, 772. 

,, ,, ,, ra.slies after, 

771. 

,, ,, ,, resection of rib 

in, 767. 

,, ,, ,, results of, 775. 

„ ,, ,, tube, the, 770. 

,, ,, ,, washing out 

after, 769. 

,. ,, by parucciilcsi.s, 

76.5, 779. 

,, ., by perflation, 783. 

Eiichondroiiia of lung, 915. 

^Enaocarditis in pneumonia, 29.5. 

,, piiciiinocoecic, 295. 

Epidemic pneumonia, 251. 

Epithelioma of lung, 920, 922. 

Erosion of pulmonary vessels, 398. 

Erysipelas, laryiigiii.s in, 37. 

Estlfinder’a operation, 777% 

„ ,, defoilnity aft*r, 778. 

1 , ,, rcsulfs of, 779. 

Exoj^ation, chronic, of lung, 521. 

RzcSioii of lung in phthisis, .566. 
Exi^toration, aluminous, 162, 728. 

,, serous, 162, 728. 

^ • See hermyatysisj sputum, etc. 

• Failure, acute pulmonary, 331. 

. Fat embolism, 370. 

,, morbid anatom y«)f, 370. 

„ symi^toms of, |^71. 

Femoral rein, thmrnbosis of, in 
531. 
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Fever, treatment of the, in phthisis, 566. 

Fevers, the, in relation to bronchitis, 181. 

,, ,, pleurisy, 686. 

Fibroid degeneration of lung, 324. 

,, induration, 324. 

,, phthisis, 423, 519. 

Fibroma of lung, 914. 

Fibrosis of lung, 324. 

,, ,, aM»‘r imeumonia, 262. 

,, ,, syphilitic, 877. 

Fine hair crepitation in pneumonia, 280. 

Fishbone in larynx of infant, 30. 

Fistula in aiio in ]ihtliisis, 530. 

Fistula, thoracic, after empyema, 776. 

Flat chest, -161. 

Flesh, h>ss of, in phthisis, 477. 

Fluxion, collateral, 239. 

Fictal lnboreiilo.siH, 459. 

Ficthl ciiipypina, 761, ^ 

Fictor in gangrene of lung, 382. 

Fogs, effect of, on hroiichitis, 113. 

F«>rc>gn bodii’s in larynx, 24. 

,, ,, course and com}>licati()iis, 28. 

,, ,, diagnosis of, 29. 

,, ,, impacted for long time, 29. 

,, ,, )>bysica1 signs ot, 26. 

,, ,, prognosis in, 29. 

,, ,, results of, 27. 

,, ,, seat of impaction, idiief, 25. 

,, ,, symptoms of, 25. 

,, ,, tlu)raci>tomy, 30 a. 

,, ,, tracheotomy for, results of, 

30. 

,, ,, treatment of, 29. 

Formic aldehyde in treatment of ))hthisis, 561. 

Frenal ulcer in whooping cough, 633. 

Friction, (‘rcpiiation a form of, 690. 

,, dry loatlicr, 690. 

,, in dry pleurisy, 690. 

,, pleural, 690, 

,, plcuro-fH'iicardial, 690. 

,, reduv, 702. 

Galloping consumydion, .514. 

(faiigreneof tlic lung, 378. 

,, ,, ago ill, 380. 

,, ,, a.ssociatcd with yditbisis, 

527. 

,, ,, hacdcriology of, 378. 

,, ,, com plications in, 384. 

,, ,, diagnosis of, .385. 

„ ,, etiology of, 380. 

,, ,, fielor in, 378. 

,, ,, following piieiimoniii, 262. 

,, ,, in phthisis, 527. 

,, ,, lesions a.SBOciated with, 

382. 

,, „ morbid anatomy of, 879. 

,, ,, yihysical signs of, 383. 

,, ,> prognosis of, 38.5. 

,, .. treatment of, 385. 

Gelatinous infiltration, 421. 

General tuberculosis in phthisis, 529. 

Girdle of veins in cmphyseirni, etc,, 217. 

Glands discharging into air-tiihes, 105. 

,, imyiacted in larynx, 106. 
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Glands, pneumothorax produced by suppurat- 
ing, 100. 

Soe also "bronchial glands. 

Glottis, cedema of, 63. 

Going abroad in phthisis, 676. 

Goitre, aerial, 99. 

,, common, 97. 

,, exophthalmic, 99. 

,, trachea compressed by, 97. 

Gonorrhoea in relation to pleurisy, 686. 

Gout in relation t(i asthma, 601. 

,, ,, bronchitLs, 183. 

,, ,, phthisis, 639. 

,, ,, pleurisy, 686. 

Granular kidney in phthisis, 639. 

Gray granulation of Hayle, 423. 

Grinder’s phthisis, 198. 

Grouped respirations, 645. 

Gruyere-cheese lung, 187- 
Gumma of lung, 876. 

Gums, red line on, in phthisis, 503. 

Harrison’s furrow, 200. 

Hay-asthma, 603. 

Hsemateinesis, diagnosi.H from Incmoptysis, 
389. 

Hsematoma of the pleura, 800. 

Hflemoptde, phthisis ab, 534. 

Hieinopty.si8, 387, 484. 

blood clots in, 388, 482. 
bronchial, 390. 
diagnosis of, 388. 
extrinsic, 389. 
fatal, 383, 394, 400. 
forms of, 887, 393. 
in absciiss of lung, 380. 

,, acute inlUmmatory conges- 
tion, 392. 

,, children, 463. 

,, embolism, 392. 

,, emphysema, 211. 

If gangrene of lung, 392. 

,, hypostatic congestion, 233. 

,, infarct, 381 

,, laryngitis tuberculosa, 81. 

,, tnoi-hus cordis, 391. 

,, plastic bronchitis, 172. 

„ whooping-cough, 633. 
intrinsic, 390. 
laryngeal, 391. 
pain in relation to, 499. 
parasitic, 391. I 

pulmonary, 391. 

Haemoptysis in phthisis, 392, 484, 534. 

pathology of, 394. 
profuse, forms of, 400. 
prognosis of, 403. 
remittent, 401, 485. 
results of, 486. 
source of, 486. 
sutrocativc, 400, 483. 
treatineiit of, theory of, 403. 
,, profuse, 405. 

,, slight, 403. 

,, with astringents, 
405. 
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Haemoptysis in phthisis, treatment of, 

•bleeding: 407. 
,, ,, ,, derivatives, 

407. 

,, „ dieting, 408. 

,, ,, ,, haemostatios, 

405. 

,, ,, ,, sedatives, 

406. 

,, *• »> vascular de- 

presT'^nts, 
406. ' 

Haemorrhage in whooping-cough, 632. 

,, into mediastinum, 107 
Haemorrhagic pleural effusion, 798. 

,, causes of, 798. 

,, diagnosis of, 799. 

,, frequency of, ,798. 

,, ])rognosis in, 799. 

,, treatment of^ 799. 

Haemothorax, 800. 

diagnosis, 802. 
non -traumatic, 801. 
prognosis in, 803. 
results of, 802. 
signs of, 802. 
traumatic;, 800. 
treatment of, 803. 

H'-aled tuberculosis, frequency of, 4.6.5. 

Heart, bronchitis, effect of, on, 128. 
clots in, in empyema, 747. 

,, pneumonia, 296. 
disease of, in relation to phthisis, 586. 

,, ,, pneumonia, 299. 

displacement of, in pleuritic effusion, 
698. 

failure of, in phthisis, 440, 500. 

,, p.ieunionia, 283. 
murmurs ill, caused by dilatation, 130. 

,, ,, displacement, 824. 

venous congestion, effect of, on, 129. 
Heart-lung, 236. 

Hemiplegia after empyema, 749. 

,, ill whooping-cough, 634. 

,, res]>irutor3' movements in, 654..,, 

,, shape of chest in, 668. 

Hepatic abscess, empyema resembling, 760. 
Hernia of lung, 874. 

Hiccough 868. 

,, in pneumonia, ?76. 

Hot-baths in bronchitis, 141. 

,, in pnoun<t>nia of children, 314. 
House pneumonia, ^52. 

Hydatid in blood-vessels, 905. 

,, of liver, empyema resembling, 

,, of lung, 901. 

,, ,, diagnosis 909. 

,, ,, duration of, 910. 

„ ,, frequency of. 901. 

,, „ hoimoptysis in, 904, 907. 

,, ,, physical signs of, 90S. 

,, ,, rupture of, 903. 

,, ,, treatment of, by drugs, 911. 

„ ,, ,, 4- incision, 912. 

„ ,, paracentesis, 

911. 
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Hjl^ro-pneninotliorax, 855. 

Hydrops ex vacno, 709, 79(^ 

,, laryii><is, 54. 

• ,, pleuroe, 796. 

», ,, adiposiis, 804, 806. 

,, chylosus, 804. 

Uydrothoiax, 795. 

,, causes of, 795. 

,, di.-ignosis of, 797. 

If prognosis in, 797. 

syiiipt^is of, 797. 

,, treatment of, 797. 

,, nnilatsral, 795. 

Hyperaiiiifa of lung, 282. 

,, ,, eollatiral, causing bron- 

chitis, 111* 

Hyperaathcsia, general cutaneoiis,^n phthisis, 
a 541. 

,, ,, in ]>neuinonia, 

290. 

Hyper-distension of lung, 222. 

Hyperlactation suugestivc of ])hthisis, 538. 
Hyperpyrexia in piieuiiionia, 267. 
Hypertrophic pulmonary arthropathy, 512. 
lly]K?rtr(»phy of lung, coiiipciisatory, 220, 432, 
496. 

,, coiiiplemenlary, 220. 

,, ,, displacement of bound- 

aries in, 221. 

,, ,, pleurisy lea<ling to, 709. 

„ ,, vicarious, 220. 

Hypostatic congcatioii of lung, 232, 240. 

,, ,, broncho-pneumonia in, 

233. 

,, ,, etiology of, 233. 

,, haemoptysis ill, 233. 

infarct in, 233. 

,, rc'-ults of, 233. 

Hysterical abductor ]iaraly.sis, 69. 

,, paralysis of diaphragm, 69, 867. 

„ spasm of ,, 59. 

, , tachypna3a, 608. 

Incision for empyema, 766. 

• ,, }iiieumothorax, 857, 860. 

• ,, serous etl'usion, 732. 

Induration, acute, pneumonia leading to, 329. 

,, broncho-pneumonia leading to, 
335. 

,, fibroi^ ol’ 

., red, 327. \ 

,, slaty, 328. i 

Indurative pneumonia, jirmiary, 328. 

Inf#itile laryngeal spasm, 62. 

,, stridor, congeniuil, 62. 

Inlarct, pulinonpgy, 363. 

If • II in hypostatic congestion, 233. 

• Infiltration, gelatinous, 421. 

,, tubercular, 922. 

Inflammation of lung, acute, 245. 

Influenza in relation to phthisis, 537. 

„ ,, piieuiuAiia, 300. 

Inhalations in astliina, 621. • 

„ in bronchitis, 133. 

Inheritance in phthisis, 457. 
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Injections, intratracheal, in bronchitis, 137. 

,, ,, in phthisis, 565. 

Injury in rolntion to piieuinonia, 303, 325. 
Insanity and asthma, 606. 

Insomnia in ]>neumonia, 288. 

Inspiratory rcces.sion in bronchitis, 124. 
Insnlfisance aigue dii poumon.s, 818. 
Intcrlobir empyema, 755. 

Interlobular emphysema, rarity of, 225.^ 

,, pneumoniir, acute, 322. 
Interstitial empby^sema, 223. 

,, ,, in whooping-ooiigh, 

683. 

Interstitial piu'uinoniu, acute, 321. 

,, ,, afier bronchitis) 824. 

,, ,, ,, broncho - pneu- 

monia, 324. 

,, „ ,, compression of 

lung, 324. 

II i. I, injury, 326. 

,, „ ,, piieuinonia, 

acute lobar, 
262, 325. 

,, ,, ,, pneuinonct- 

koniosic., 324. 

II )i 11 syphilis, 325. 

,, ,, ,, tuhereiilosis, 

325. 

Interstitial pneumonia, chronic, 324. 

,, ,, ,, diagnosis of, 326, 

,, ,, ,, ]»atliologioul 

change in, 32r. 
„ ,, ,, physical signs of, 

326, 

„ ,1 ‘ prognosis in, 326. 

,, ,, symptoms of, 326. 

Intestine, empyema biiisiing into, 74l>. 

perforation of, in phthisis, 529. , 

. , tubercular ulceration of, in phthi.d8, 
•135. 

Intra-plcural pressure, 659. 

,, ,, in empyema, 671. 

,, ,, in lUjeiimotlKirax, 663. 

,, ,, ill .serous effusion, 668. 

Intra-tracheal injections in broin hitis, 137. 

,, I. phthisis, 565. 

Jaundice in (mcunionia, 286. 

Junod*s l)Oot, 407. 

Kidney disease in relation to phthisis, 505, 

639. 

,, ,, ,, pneumonia, 299. 

Knife-grinders’ phthisis, 198. 

,, ,, duration of life in, 198. 

,, ,, mortality in, 198. 

Lactation in relation to phthisis, 538. 
Laryngeal dif»hthcria, 39. 

,, phthisis, 74. 

I, II primary, 79. 

Jjiryiigismiis stridulus, 58. 

,. diagnosis of, 59. 

,, ,, etiology of, 59. 

,, ,, nasal obstriicfeioi) asso- 

ciated witli, 59. 

Vol. n. pages 418 to the end. . 



944 


INDEX. 


Laryngismus stridulus, patholo^ of, 58. 

,, ,, prognosis of, 69. 

,, „ theories of, 62. 

, , , , treatment of, 60. 

Laryngitis, 31. 

,, in the adult, acute, 32. 

,, ,, chronic, 33. 

,, ,, treatment, 31, 34. 

,, in the child, 35. 

,, ,, treatment of, 36. 

‘ in phthisis, 528. 

,, in specific fevers, 37. 

,, membranous (see also TMmhranous 

laryngitis)^ 38. 

,, cedematous, 55. 

,, sicca, 33. 

„ singer’s nodes in, 34. 

spasmodic, 35. 

,, o suligluttic, 34. 

„ tubercular, 74, 433. 

,, „ ago in, 79. 

,, ,, diagnosis of, 81. 

,, ,, fre(piency in phthisis, 

78. 

,, ,, hfleinontysis in, 81. 

,, ,, pathology of, 75. 

,, ,, polypoid vegetation in, 

77. 

,, ,, prognosis in, 81. 

. ,, sex, influence of, 79. 

,, ,, symptoms of, 80. 

,, ,, treatment of, 82. 

Laryngorrhcea, 33. 

Larynx, carcinoma of, 03. 

,, crasioij for, 95. 

,, excision for, 95. 

cicatricial stricture of, 88. 
cysts of, 92. 
fibromata of, 91. 
tishboiio in, in infant, 30. 
gland impacted in, 106. 
nervous alfections of, 56. 
cedema of, 53. 
papilloma of, 91. 
sarcoma of, 93. 
stricture of, 88. 
syphilis of, in adult, 84. 

,, in cliild, 85. 

tumours of, malignant, 91. 

,, iiQn -malignant, 93. 

Latent phthisis, 523. 

,, pneumothorax, 846. . 

Lead -poisoning in relation to phthisis, o39. 
Left auricle, dilated, pressing on root of lung, 
108. 


Leptothrix pulmonalis, 163. 

Leyden’s crystals in asthma, 595. 

Lip, tubercular ulceration of, in phthisis, 
488. 

Lipoma of the lung, 915. 

Liver, cirrhosis of, in phthisis, 440. 

„ empyema perforating into, 745. 

Lobar pneumonia, chronic, 327. 

Locality, effect of, in asthma, 625. 

Luftkronf, 99. 

Lung, abscess of, 374. 
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Lung) actinomycosis of, 881. 

„ anatomy o^, 1. 

„ aspergillosis of, 896. ' 

,, atrophy, complete, 741. 

,, billiarzia hiematobia in, 901. 

,, blood-vessels of, 6. 

„ ' carcinoma of, 919. 

,, carnified, 679. 

,, cavities in, 424, 493. 

,, cirrhosis of, 324, 423. 

,, coocidiosis of, QOQ. 

,, elasticity of, 814.* 

,, eiichondroina of, 911>' 

,, excavation, chronic, of, 521.* ' 

,, excision of, 566. 

,, fibroid degeneration of, 324. 

,, induration of, 324, 

,, fibroma of, 914. 

,, fibrosis of, 324. 

t> gangrene of, 378. 

,, gumma of, 876. 

,, heart, the, 236. 

,, hernia of, 874. 

,, liydatids of, 901. 

,, hyper-distension of, 222. 

,, lipoma of, 915. 

,, lobes of, ill relation to chest walls, 3. 

,, lymphatics of, 7. 

,, mneor eorymbifer in, 899. 

,, mycosis of, 880. 

,, nerves of, 10. 

,, new-growths of, 914. 

,, oidium albicans in, 899. 

,, osteoma of, 915. 

. ,, paralysis of, 22.3. 

,, perforation of, by empyema, 742. 

,, relaxed, 222. 

,, root of, 10. 

,, rupture of, experimental, 223. 

,, „ traumatic, not always causing 

pneumothorax, 813. 

,, sarcoma of 916. 

,, streptothrix of, 894. 

,, syphilis of, 876. 

,, tonus, 662. 

,, weight of, 2. 

,, ,, in pneumonia, 258. 

Lupus in relation to phthisis, 539. 

Lymphangitis pulmonalis, 322. 

Lymphatics of 7. 

Lysis in pneunuflPk, 270. 

Malarial piieumoid*a, 301. 

Mania in pnoumonui, 289, 297.* 

Marmorek’s serum, 562. 

Measles, laryngitis in, 37. 

,, relation of, to plith^l^s, 537. 

„ ,, pneumonia, 300. 

. ,, whoopii^g-cougn, 637. 

Median position of vocal cords, conditions' 
causing, 65. 

Mediastinum, abscess of, 106. 

,, (affections of, in association with 
.empyemoc 745. 

,, emphy.semaf of, 107. 

,, haemorrhage in, 107. 
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]!i^diastiiiuni, tumour of, pressiiiji' on trachea. 

Melancholia in p\ieiimonia^ 2P7. 
jiflembranous lar^mgitis (diplitherilic), 39. 

,, u^o in, 40. 

,, chronic, 47. 

I, complications of, 45. 

,, course of, 44. 

,, death, causes of, in, 45. 

,, iliiratiiin of, 44. 

,, mortality of, 51. 

,, pathology of, 41. 

,, nnciinionia in relation to, 

, 300. 

,, ])ri«^nosis of, 47. 

,, qiiarai^ine in, 52. 

,, seqiiehv of, 4#. 

,, .sex in, 40. 

,, .syiiiptonis of, 13. 

,, treatment of, 49. 

,, ,, antitoxin, 50. 

,, ,, clurini? con- 

valescence, 
.51. 

,, ,, effect on mor- 

tality of, .51. 

,, ,, ^»stul»ation, 

19. 

,, ,, tnicheotomy, 

49. 

,, primary tmclienl, 47. 

Menin^tis after eiiipyenia, 747. 

,, ,, pneutnonia, 290, 

,, ,, gfouped respirations in, 645. 

,, tubercular, in plitliisls, 529. 
Menstruation in phthisis, 538. 

,, vicarious, and hiciiio^itysis, 892. 

Mercury in treatment of phthisis, 563. 
Metallic tinkling in pneumothora.v, 828. 
Metapneumonic empyema, 293. 

Metastatic pneumonia, 819, 381. 

Miliary tuberculosis, acute, 514, 518. 

Milk, iiifectivity of, 445. 

,, . ,, ill tubercle, 445. 

^ sterilised by boiling, 44G. 

, Mirnic aneiir>siri, 501. 

Mitral disease, congestion of lungs in, 235. 
Morbus cordis, broncliitis duo to, 179. 

,, ,, in relation to phthisis, 5.35. 

„ ,, ,, . ■* pneumonia, 295. 

Mortality in broncliitis, 116. , , 

,, empyema, 19 - ■ 


empyema, 71®. 
gangrene of Ming, 116, 385. 
ntembranoiisVaryiigiti.s, 51. 


ntembranoiisnaryiigiti.s, 51. 
'0 *> phthisis, 471. ^ 

,, ,, diminution in, 473. 

^ ,, plei^isy, 6S2. 

,, pnenmonia, 308. 

,• pneumothorax, 834. 

,, wffoo ping-cough, 638. 

Motions, grass-green, in jmeumonia, 286. 
I^luoor corymbifer in lung, 899. 

Murmurs, cardiac, due to dilatation, 130. 


difplacement of 
heart, 689, 824 


• heart, 689, 824. 

tricuspid, 130. 1 
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Murmurs, venous, produced by jiressitre of 
enlarged bronchial glands, 105. 

Mycosis of lung, 880. 

Myoideina, 510. 

Narcotics in bronchitis, 142. 

Neck, eiiiphysimin of, 101. 

Necrosis of cartilages of air- tubes, 70. 
Nepliritis, acute, in pneumonia, ^97. 

Nerves of lung, 10. 

Nervous diseases |ii relation to phthisis, 540. 

„ ,, ,, to pneumonia, 

296, 303. 

,, ,, of larynx, 56. 

Neuritis, peri]>beral, in phthisis, 541. 
Neuroses, hysterical, 592, 644. 

New-growth of bronchial g1aijd.s, 104. 
New-growths of lung and pleura, 914. 

,, ,, coiiiplicatioiis o(^ in lung, 

033. 

,, ,, „ in pleura, 

933. 

,, ,, diiigiiosiB of, 982. 

,, ,, dur.-itioii of, 988. 

,, fatality of, 934. 

. ,, forms of, 914. 

,, ,, ,, cancer, 919. 

,, „ ,, omdioiidroma, 

015. 

,, ,, ,, fibroma, 914. 

,, ,, ,, lipoma, 915. 

,, ,, ,, ost.oonm, 915. 

,, ,, ,, sarcoma, 916. 

,, ,, in incdiastiiiUin, 102. 

,, ,, pbysi(?al signs of, 931. 

,, ,, syinpt 01118 of, 929. 

,, ,, irealmciit of, 934. 

Night sweats in jditbisis, 478. 

Nitre in asthma, 621. 

Nitrite of amyl ,, 620. 

Nitro-glyc'crine ,, 620. 

Nuinmuiar sputum in phthisis, 481. 

Obstruction of air-tuhes, 20, 97. 

Obstruction, respiratory, in nose, 19. 

,, ,, pharynx, 19. 

(Edema of the glot tis, 53. 

,, ,, lung, acute, causes of, 242, 358. 

,, ,, ,, chronic, 242.' 

,, ,, ,, liy^iostatic, 281, 240. 

,, ,, ,, solid, 240. 

CEdernatotis laryngitis, 55. 

,, ,, diagno.si8 of, 56. 

,, „ pathology, 55. 

,, symptoms, 56. 

,, ,, treatment, 56. 

(Esophageal pouches, 100. 

(Esophagus, foreign bodies in, 101. 

„ iiew-growth of, pressing on 

trachea, 101. 

,, perforated by empyema, 746. 

„ tubercular ulceration of, in 

phthisis, 437. 

Oidium albicans in lung, 699. 

One-day pneumonia, 3o6. 

Open-air treatment of phthisis, 586. 
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Opium in astfima, 610. 

. whooping-cough, 643. 

Opsonic index, G62. 

Ophthalmic reaction, 547. 

OrthodingraniH, showing efTeots of respiratory 
movements Oii the walls of thorax, 
internal organs, and spinal column, 18 d. 
Orthodiascope, 18 b. 

Osteo-arthropathy, pulmonary, 512. 

Osteoma of lung, 915. 

Osteo-sarcoma oHiing, 918. 

Otitis media in pneumonia, 297. 

' Overcrowding in relation to phthisis, 466. 

Pachydermia laryngis, 34. 

Pain in swallowing in phthisis, .^03. 

Palate, tubercular ulceration of, in phthisis, 

438. 

Paracentesis, albuminous expectoration after, 

726. 

dry, 704. 

„ empyema treated by, 779. 

,, for pleuritic eH'usioii, 718. 

,, pneumotliorax treated by, 857. 

Paralysis, abductitr, 65. 

,, hysterical, of diaphragm, 867. 

,, of lung, 223, 240. 

Paralytic thorax, 461. 

Parotid abscess after empyema, 747. 

,, „ pneumonia, 297. 

• Pearly sputum, 160. 

Perflation, empyema treated by, 783. 

Perforation of intestine in iilithisis, 529. 
Peribronchitis flbrosa, 32.5. 

Pericardial etfusion pressing on root of lung, 

107. 

Pericarditis in empyema, 746. 

,, pneumonia, 295. 

Perichondritis of larynx, 72. 

,, diagnosis of, 73. 

„ ,, prognosis in, 73. 

■„ ,, symptoms of, 72. 

, , , . treatment of, 73. 

,, of trachea and bronchi, 74. 

Periodic respiration, 64.5. 

. Peripheral neuritis in phthisis, 541. 

Peripneumonia, 319. 

iiotha, 155. 

Peritoneum, empyema bursting into. 745. 
Peritonitis, tubercular^ in phthisis, 529. 

Pertussis, 628. 

Phlegmonous inflammation in neck, 10). 
Phlegmorrhagia pulmoniini, 160. 

Phosphate of lime in lungs, 199. 

Phrenitis, acute chronic, 679. 

Phthisis, 413. 

„ abscess in chest walls in, 531. 

,, acute, prognosis of, 553. 

„ Addison’s disease in, 541. 

„ age in relation to, 461. 

,, air-tubes, tuberculosis of, in, 432. 

,, albuminuria in, 505. 

,, alcoholism in, 540. 

amyloid disease in, 630. 

,, sntise^tics in, 663. 

„ aphonia in, 527. 
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Phthisis, appetite in, 502. 

*» apyrexial, 476. 

,, arsenic id^ 564. • 

,, asphyxia, acute, in, 516. 

,, attendants, infection of, in, 454. * 

,, auto-infection in, 443. 

,, . basic, 428. 

,, • bedsores in, 531. 

,, blood in, 506. 

,, blood -casts in, 482. 

,, bowels ill, .503. 

,, Bright's diseascTiii, 539. 

,, bronchial at resia in, 432. 

,, ,, casts ill, 482. 

,, ,, glands in, 433. 

,, broncliicetasis in, 432. 

,, brcnchitif:t' in, 432, 533, 537. 

,, broiicho-piieutnonia in, 533. 

,, broncho-pneumonic, 518. 

,, buccu-pharyngeal, tuberculosis in. 

438. 

,, calcareous masses in sputum of, 483. 

,, cancer, relation of, to, 536. 

,, catani'Miiain, 507. 

,, casts, blood, ill, 482. 

,, cuttl(>, iufei;tion of man from, 447. 

,, cavities in, 424, 493, 521. 

,, children’s, 163. 

,, chronic, 614, 518, .544. 

,, ,, prognosis in, 552. 

,, cicatrization in, 422. 

,, classiticarion, 498. 

,, climate in, 4.64, 575. 

,, clubbing in, 507. 

,, complementary emphysema in, 496. 
,, complications of, 524. 

,, ,, abscess of chest walls, 531. 

,, ,, acute ]mlmoiiary tuber- 

culosis, .529. 

,, ,, amyloid disease, 530. 

,, „ aphonia, 527. 

,, ,, bedsores, 531. 

,, ,, density of population, 466. 

,, ,, diagiio:;is of, 546. 

,, „ dropsy, 530. 

,, ,, fistula, 530. .* 

,, ,, gangrene of lung, 527. 

,, ,, general tuberculosis, 529. 

,, ,, empyema, .527. 

,, „ laryngitis, 528. 

,, ,, misceilaiiCousaffeetions,531. 

* „ ,, pa’-foration of intestines, 

t529. 

„ ,, pi mritio efTimon, 626. 

,, ,, pneumothorax, 525. 

,, ,, ,, latent, t^26. 

,, ,, thrombosis of femoral vein, 

631. ^ « 

,. ,, tubercular laryngitis, 528. 

,, ,, ,, lumiogitis, 529. 

,, ,, peritonitis, 529. 

,, ,, „ ulceration of 

^ bowel, 529. 

,, convents, 470. 

„ cough fn, 479. 

„ ,, treatment of, 668. 
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Phthisis, course of, 542. 

* ,, creasote in, 564. 

„ cyaiioeis in, 499.^ 

,, drath, nlodt^s of, in, 545. 

,, diabetes mellitiis and, 505, 542. 

,, diagnosis of, 546. 

,, ,, aids to, X-rays, 547. 

,, ,, ,, agglutination test, 

547. 

ft n «• o])htlialinic re- 

^ action, 547. 

,, ;, II op-4oniij iinlex, 

547. 

„ , ,, *difriculties in, 547. 

,, diarrhoea in, 504. 

,, ,, treatment of, 671. 

,, diathesis in, 46<P • 

,, diindoiium. luheiv.ulsr ulceration of, 

• in, 437. 

,1 duration of, 542. 

,, dyspeptic, 502 
,, dysphiigia in, 503. 

II dyspnoea in, 480, 499. 

„ emphysema, collateral comple- 

mentary, in, 496. 

,, empyema in, 213, 526. 

,, etiology of, 441. 

,, fever in, 474. 

,, ,, treatment of, 566. 

,, fevers, specific, in relation to, 535. 

,, fibroid, 423, 619. 

,, ii.stula in, 530. 

,, llorida, 504, 518. 

,, formic aldehyde, treatment of, by, 

564. 

,, forms of, 513. 

,, ,, acute, 514, 553. 

,, ,, apyrexial, 576. 

,, ,, chronic, 514, 518, 544. 

,, ,, dyspeptic, 502. 

,, ,, fibroid, 519. 

,, „ galloping, 514, 518. 

,, ,, latent, 523. 

^ ,, siihacuttr, 514, 618, 544. 

„ * galloping, 504, 518. 

,, gangrene of lung in, 432, 527. 

,, general condition in relation to, 456, 
469, 536. 

„ generative system in, 506. 

,, geneto-urinary tuls;rculoais in, 606. 

,, gout iiPrelatioii to, 539. 

,, grinders', 198^ 

,, guaiacol, treataient of, by, 564. 

,, gums, red lin^on, in, 503. 

,, ,, tuberculosis of, 438. 

„ haernoptde (ab), 534. 

„ hflBiu^tysis in, 484. 

,7 relation to, as causing, 
* 534. 

,, haiffin, 507. 

ft hand in, 507. 

I, health, feeble, in relation to, 536. 

„ heart in, 440. ^ 

„ „ disease of, in relation to, 535. 

I, historyVff 899. * 

hyperiesthesia, cutaneous, 506. 
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Phthisis, hyperti'ophy of lung, complementary, 
in, 432, 496. 

,, infec^tion by, prevention of, 566. 

,, ,, resistance of body to, 455. 

,, inniienza, relation of, to, 518. 

,, inheritance in, 457. 

,, injection, iiitra-laryiigeal treatment 

of, hy, 566. 

„ ,, intra-pulmonary treatniont 

of, by, 565. 

,, in.stitiition.s, philii.sis in, 470. 

„ intestiiii', tiihcrciihir ulceration of, 

in, 435. 

,, kidney di.soase, relation of, to, 639. 

,, lactation, relation of, to, 538. 

,, laryngitis in, 528. 

„ larynx in, 533. 

,, latent, 523. 

,, lead poisoning in relation to, ,'*>39. 

,, lip, tubcrcul«>sis of, in, 4^8. 

,, liver, amvloid, in, 440. 

„ ,, cirrhosis i)f, in relation to,’ 

440. 

If II fatty, in, 139. 

,, ,, tubereular, in, 410. 

,, loss of llesh in, 477. 

„ M strength, 478 

,, lupus in relation to, 539. 

ineashis, relation of, to, 537. 

,, meningitis, tubercular, iit, 529. 

„ menstruation in, 533. 

,, menairy in treatment of, 563. 

„ millHtone-Tnakers’, 108. 

,, miners*, 197. 

,1 mortality of, 471, 473. 

,, ,, diminution of, 473. 

,, murmurs in, card iae, 501. 

,, ,, pidmonie, 501 . 

,, ,, .siibelavian, 501. 

„ myoidema in, 510. 

,, nerve di.soa.seH in relarion to, 510. 

,, nervous system in, 505. 

„ notification of, 509. 

,, night 'sweats ill, 178. 

,, ,, „ tioatment of, 567. 

,, ociMipatioii, relation of, to, 469. 

,, a*.sopliagnH, tubercular ulceration of, 

in, 437. 

,, open-air treatment of, 585. 

„ opsonic index in diagnosis, 547. 

,, ,, ,, treatment, 562. 

,, over-crowding in relation to, 467. 

,, ostoo-arthropathy in, 512. 

,, pain in chest in, 499. 

„ ,, on coughing in, 499. 

,, ,, on swallowing, 503. 

,, „ in relation to 

haemoptysis, 499. 

„ iialate, tubercular ulceration of, in, 

538. 

,, palsy of arm duo to pressure, 531. 

„ paroxysmal coughing in, 479. 

,, ])urturitiuu in, 538. 

„ pathology of, 415, 419. 

,, associated, of, 431. 

,, perforation of intestines in, 529. 
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Phthisis, peri^eral neuritis, 541. 

,, peritonitis, tubercular, in, 529. 

, , physical signs of, 488, 496. 

„ pleura, tubercle of, in, 434. 

„ pleurisy, relation of, t»>, 633. 

,, pleuritic effusion in, 434, 526, 533. 

„ ,, haemorrhagic, 526. 

,, pneumonia, acute, in, 532. 

,, pneumonic, acute, 518. 

,, pneumothorax in, 435, 525. 

,, ,, latent, in, 526. 

,, ■ population, density of, in relation to, 

467. 

,, potters’, 198. 

i> pregnancy in relation to, 538. 

,, predisposition in, 458. 

,, preventive treatment of, 556. 

,, prisons, occurring in, 170. 

>> ip'Ognosis of, in general, 551. 

,, ,, acute, 553. 

,, ,, chronic, 552. 

,, prophylaxis of, 566. 

,, pulse ill, 500. 

,, race in, 456. 

,, relation of, to Addison’s disease, 541. 

,, ,, age, 461. 

,, ,, alcoholism, 540. 

,, ,, Bright’s disease, .539. 

,, ,, bronchitis, 432, 533, 

637. 

,, ,, broncho • pneumonia, 

533. 

,, „ cancer, .536. 

,, ,, climate, 404, 575. 

,, ,,' deu.sity of population, 

467. 

,, ,, diabetos melliliis, 542. 

,, ,, diathesis, 460. 

,, ,, emphysema, 213. 

,, ,, empyema, 550. 

,, ,, feeble health, 536. 

,, ,, fevers, specific, 536, 

,, ,, general condition of 

health, 469, 536. 

„ ,, gout, 539. 

,, ,, liflLMiioptysis, 534. 

,, ,, heart disea'C, 535. 

,, ,, inlliienza, 537. 

,, ,, iiiheritanee, 457. 

,, ,, lactation, 538. 

,, ,, lead-poisoning, 539. 

,, ,, lupus, 539. 

,, ,, measles, 537. 

,, ,, menstruation, 538. 

,, ,, nervous diseases, 540. 

,, ,, occupation, 469. 

,, „ pleurisy, 633. 

,, ,, pneumonia, 293, 532. 

,, „ pregmiiicy, 538. 

„ „ race, 456. 

,, ,, renal disease, 539. 

„ M rheumatic fever, 539. 

,, If sex. 464. 

,, M syphilis, 535. 

,, ,1 typhoid fever, 537. 

. ,, vaccination, 536. 
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Phthisis, relation of, to unsanitary conditions, 
4«7. * 

,, resistance of body to, 456. 

,, ,, ,, natural, 455. 

,, ,, ,, reduced, 456, 479. 

„ rigors in, 476. 

,, * Kbiitgeii rays in, 496. 

,, sanatorium treatment of, 554, 

585. 

,, sex ill relation to, 464. 

,, shivering in, 479. , 

,, sides affected 429. 

,, signs, general, oJ[, 474. 

,, ,, physical, of, 488. , 

,, skin in, 506. 

,, sources of infection — 

,, bry feetlnig, 412, 449, 450. 

,, ingestion, 451. 

,, inhalation, 450. 

,, inoculation, 449. 

,, conditions influencing, 454. 

„ from cattle, 445. 

,, from flesh, 447. 

,, from man, 449. 

,, from man to man, 452. 

„ from milk, 445. 

,, spleen in, 440. 

,, spread, mode of, in lung, 429. 

,, sjmtiim in, 479. 

,, ,, constituents of, 481. 

,, stages of, 497. 

,, stomach, tubercular ulceration of, 

ill, 437. 

„ strength, loss of, in, 478. 

, ,, subclavian murmur in, 501. 

,, suppuration of lung in, 432. 

„ surgical operations for, 566. 

,, sweating, night or sleep, in, 478. 

,, ,, ,, treatment of, 

567. 

„ symptoms of, 479, 498. 

,, sy]>» ills in relation to, 536. 

,, sy|)hilitic, 535, 878. 

,, temperature in, 475. 

,, thirst in, 5 3. , 

,, thrombosis of veins in, 441, 531. 

,, thrusfi ill, 503. 

„ tongue in, 502. 

,, ,, tubercular ulceration of, in, 

439. 

,, treatment of, 556, 5t2. 

,, f antiseptic, 663. 

,, t at homo, 589. 

,, climatic, 575, 678. 

» » general, 659. 

,, ,, o()eii-air, 586. 

„ „ preventive, 556. . j. 

,, ,, saiiatoriuni, 685. 

„ ,, „ resifitaof, 

' 686. 

,, ,, surgical, 566. 

„ „ therapeutic, 564. 

„ «, by arsenic, 661. 

„ „ ^ /ireasote, 564. 

„ ,, < formic aldehyde, 

564. 
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phthisis, treatment of, by guaiacol, 564. 

*1 M mhalations 565. 

>1 «f mercury, 663. 

If 11 scrum, 562. 

It tuberculin, 560. 

II f; ill, 568. 

II I, diurrlicea ill, 5711 

f* ,, fever in, 566. 

*11 sweatiiiji' in, 567. 

|j|»i II vomiting in, 570. 

troops, occurring among, 470. 

,, tubercular^cerutioii of air- tubes in, 

, 432. 

I. • ,, bucco-pharynx 

in, 438. 

11 • f, duotienum in, 

• 43r. 

,f M intestine in, 435. 

,1 ,, ,, larynx in, 433. 

11 ,1 I, GBsopbiigUB in, 

437. 

I, I, ^ ,, stomach in, 437. 

,, tuberculin treatment of, 560. 

,, tuberculosis, acute pulmonary, 529. 

,, general, in, .529. 

„ ,, „ in children, 

414. 

,, typhoid fever, diagnosis of, from, 

547. 

,, ulceration, tubercular, 529. 

„ unsanitary conditions in relation to, 

469, 667. 

,, urine in, 504. 

,, vaucinatioii in relation to, 536. 

,, valve-shock in, 501. 

,, veins, thrombosis of, 4^, 531. 

. ,, vicarious mcnstruatioi^in relation 

to, 539. 

,, vomiting in, 502. 

Pigeon-brea.st, result of atelectasis, 231. 
Pilocarjiino in asthma, 620. 

Pituitary catarrh, 160. 

Plastic bronchitis, 167. 

a,, acute form of, 174. 

• ,, associated lesions of, 169. 

,, asthma resembling, 178. 

,, cases of, 177, 

,, casts in, 168. 

,, chronic, 175. 

If « collapse of lung and dis- 
placement of heart caused 
ty,H76A. 

,, diagnosis of, 176. 

„ duralft>n of, 175. 

,, etiology of, 170. 

,, hsBmoptysis in, 172. 

„ pathology of, 169. 

,, prognosis of, 175. 

,, results of, 170. 

■ t» * signsof, 168. 

,, symptoms of, 171. 

,, temperature ill, 173. 

,t ' treatment of, 178. 

Pleura, 659. ^ , 

p uotinorayd^sis of, 881, 892. 

,, anatomy of, 9. • 
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Pleuia, calcareous mortar-like fftid in, 740. 

,, cancer of, 927. 

,, classification of affections of, 673. 

,, cohesion between layers of, 814. 

,, effusion into, in phthisis, 434. 

,, hfleiiiatoina of, 800. 

,, new growth of, 927. 

,, symphysis, 792. 

„ syphilis of, 875. 

Pleural tension, 6.59. 

Pleurisy, acute inflammatory; 675. 

II 1 1 «ge, 682. 

,, ,, ndhesive, 792. 

,, ,, areohir, 793. 

„ ,, elfoet on adjacent organs, 

678. 

,, „ etiology of, 678. 

,, ,, frequency, 681. 

„ ,, injury causing, 685, 

„ latent, 691. 

,, ,, mortality of, 682. 

,, ,, pathology of, 675. 

„ ,, relation to liright’s disease, 

683. 

,, ,, ,, goiiorrhma, 686. 

,1 II ,1 685. 

„ ,, ,, rheumatic fever, 686. 

,, ,, ,, specific, fevers, 686. 

I, I, ,, .syphilis, 686. 

I, ,1 I, tiiberch‘, 687. 

„ ,, I'CHiilts, pathological, of, 

689. 

„ I, sox, 682. 

„ ,, sides affected, 682. 

,, chronic, 792. 

,, diai>hragniiitic, 789. 

,, ilouble, 792 

,, dry, 681, 688. 

,, ,, diagnosis of, 602. 

,, ,, durntion, 691. 

,, ,, etiology of, 678. 

,, ,, onset of, 691. 

,, ,, pathology of, 675. 

,, ,, ,, an<l with effusion, rela- 

tive frequency of, 711. 
II II fihysical signs eyf, 690. . 

,, ,, seat of, 692. 

,, ,, symptoms of, 689. 

„ ,, temperature in, 691. 

,, „ treatment of, 692. 

,, luemorrhagic, 676, 798. 

,, polynioqiliic, 755. 

,, relation to plithisis, 533. 

,, ,, pneumonia, 298, 298.. 

,, traumatic, 085. 

,, tubercular, 785. 

I, I, bacteriology of, 786. 

,, ,, clinical tyjies of, 787. 

II Ti ,, acute, 787. 

II .1 ,, chronic, 787. 

I, ,, ,, subacute, 787, 

I, II ,, with eriipyenia, 788. 

• I I, II II serous efl'usiun, 

787. 

If 11 ,1 II thickening, 788. 

11 II diagnosis of, 786. 
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Pleurisy, tulXrcular, iiathology of, 785. 

,, ,, treatment of, 789. 

Pleuritic effusion, serous, bronchial breathing 
ill, 698, 700, 704. 
ft II SBgophony, 696. 

„ ,, albuminous expectoration, 726. 

„ „ bruit de pot fele in, 700. 

„ ,, calcareous niortar-like fluid, 740. 

,, ,, cardiac murmurs, from displa<*e- 

iiient in, 698. 

,, „ characters of, 677. 

„ ,, clotting in heart in, 713. 

',, ,, complications of, 713. 

„ ,, consequences on aflected lung of, 

700. 

,, „ ,, oppositehingof, 701. 

,, ,, contraction of side after, 707. 

„ „ cytology, 677. 

,, ,, death in, cause of, 710. 

,, 7i If mode of, 710. 

„ ,, ,, sudden, 710. 

If f 1 diagnosis between, and empyema, 

703, 714. 

,, ,, ,, ,, and pneumonia, 

310, 714. 

,, „ displacement of heart in, 696, 

698. 

,, ,, ,, ,, organs after, 708. 

11 If 11 If If during, 696. 

„ ,, dry tapping, 704. 

,, ,, dropsical, 796. 

,, „ duration of, 709. 

,, ,, effect of, on adjacent organs, 

678. 

,, „ etiology of, 678. 

„ ,, forms of, 676. 

,, ,, hemorrhagic, 527, 676. 

,, ,, intra-pleural tension in, 659. 

,, ,, kinking of vena cava in, 698. 

,, ,, mortality of, 710. 

,, ,, pathology of, 676. 

if If physical signs, 693. 

If If prognosis of, 713. 

,, , , rate of effusion in, 705. 

,, „ removal of, mechanism of, 681. 

„ ,, signs, physical, of, in genera], 

698. 

„ » ff I. large, 696. 

„ „ „ „ moderate, 694. 

,, ,, akodaic resonance in, 700. 

,, „ symptoms, 701. 

„ ,, tcm^ierature ill, 705. i 

,, ,, ,, eflect of paracentesis 

on, 706. 

,, ,, treatment of, 716. 

,, ,, ,, by alteratives, 717. 

,, „ ,, oounter-irritation, 716. 

,, „ derivates, 717. 

,, ,, „ * free incision, 782, 

,, „ „ paracentesis, 718. 

„ ,, oontra-indicationi 

to, 720. 

,, ,, ,, death, sudden, in, 

780. 

»» M >1 if frequency of, in 
general, 720./ 
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Pleuritic effusion, treatment l>y paracentesis, 

indicatidhe 
f for, 718. 

,, indications for 
stopping, 724. 

, , mode of operation, 
728. 

,, operation, 718. 

, , pnyaical signs . 
after, 730. 

,, place of puncture 
# for, 723. ^ 

,, pneumothorax 
• after, 731. 

,, results of, 732. 

,, risks of, 724. 

, , rupture of lung 
during, 722. 

„ syphonage, 725. 

, , treatment ufier, 
784. 

,, ,, with phthisis, 626, 533. 

„ ,, with pneumothorax, often serous, 

832. 

Pleuritis sicca, cf. pleurisy, dry, 681. 

,, ,, callosa, 793, 872. 

Pleuro- pneumonia, 245. 

Pneumatic treatment of emphysema, 216. 
Pnouniatocole, 99. 

Piieumatograms in emphysema, 209. 
Pneumococcus, 251. 

, , in hlood in pneumonia, 285. 

, . varieties of, 285, 

Pneumonia, varieties of : 

alba, 875. 
broncho, 830. 
caseating, 421. 
chronic, 327. 

„ alveolar, 324. 

,, interstitial, 324. 

,, iubar, 324. 

di8.secans, empyema lead- 
ing to, 746. 
embolic, 319. 
lobar, 246.. 

metastatic, 319. ' . 

,, abscoisses in, 820. 
plenro, 245. 

primary indurative, 328. 
serosa, *234. 

Pneumonia — acute, croupodk, lobar, pleuro-, 
24& 

abscess of lung after, 261. 
ntio1ci|:y> 245. 
age, 249. 

,, effect of, on prognosis *li, 
307. 

aged, in the, S&6. 
albuminuria in, 287. ^ 

alcohol in treatment of, ^12, 818^ 
alcoholism in, 802. ^ - 

ambulatory, 265. 
lyitipyretics in treatment bfr 
818,814. . ; 

antitoxin trafement of, ,811. , 
apex, 304. 
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PneumoDia— acute, apex, greater frequeacy of, 
• in children, 260. 

„ aphasia in c%ursc of, 290. 

11 »> « pyretic, 267. 

,, ,, arterial tension in, 282. 

' ,, arthritis in, 297. 

,, ,, bacteriology of, 249. a 

,, ,, bathing, cold, in treatment of, 

313. 

,, ,, bleeding in, in treatment of, 

31 f). 

,, bloocbchiinges in, 284. 

,, ,, bronchial cust.s in, 276. 

It , broifhhitis in, 281 , 294. 

,, ,, ,, diagnosis from, 310. 

,, ,, broncho-pncunionin, diagnosis 

from, 31%. , 

,, ,, bruit de pot fel6 in, 279, 

,, ,, cjiffeine in trojitment of, 316. 

,, ,, cardiac clotting in, 260, 296. 

,, ,, ,, failure in, 28.3. 

,, ,, thrombosis, 260, 296. 

,, ,, ,, ,, tr€*.atm€Mit of, 314. 

,, ,, Glieyiie-Slokes breathing, 290. 

,, ,, children in, .305. 

,, chlorides in urine in, 287. 

,, ,, cliroiiic, 327. 

,, ,, cold baths ill, 3i3. 

,, eom[)lications of, 260, 292. 

,, ,, congestion, general, of lungs, 

])receding, 281,361. 
,, ,, M ti hypostatic, in, 281. 

,, ,, cough in, 276, 317. 

, , , , course of, 262. 

,, cradling in, 313. 

,, ,, crisis ill, 267. 

,, ,, ,, critical discharges 111,269. 

,, ,, ,, duration of, 270. 

,, ,, ,, lucmoiThage at time of, 

271. 

,, ,, ,, ly.siH, relative, frequency 

of, 272. 

,, ,, oedeiim of lung at time of, 

271. 

,, ,, one-lmur, 272. 

„ ,, ,, pneumococcus, relation of, 

to, 272. 

„ ,, critical days in, 276. 

,, „ ,, di.scharge.s in, 269. 

,, ,, cutaneous hyperacstliesia, 317. 

,, ,, dbath in, 307. 

,, „ ,, ri.'is’ of, during con- 

valescence, 308. 

,, ,, docubituf in, 27.'3. 

,, ,, delirium in, 289, 310. 

,, ,, ,, treatment of, 317. 

,, ,, delirium tremens in, 289, 310. 

ft It diagnosis of, 309. 

,, ,, serum test in, 310. 

,, diarrhoea in, 284. 

„ ,, diet in, 312. 

ff ft digestive system in, 285. 


digitalis in, 314. 
dmhtheria, rmation of, to, 300. 
dfinkers, of 302. 
duration of, 305. 
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Pneumonia — acute, embolism ig, 303. 

,, ,, omphyseniu in relation to, 213, 

296. 

,, empyema after, 203. 

„ ,, endocanlitis in, 296. 

,, „ epidemic, 261. 

,, epidemic meningitis in relation 

to, 297. 

„ etiology, 245. 

,, ,, ex]iectoraTit8 in, 312. 

,, ,. fevers, spt^cific., diagnosis from, 

310. 

,, ,, ,, relation to, of, 249, 800. 

fibrosis ful lowing, 362. 

,, ,. forms of, 304. 

f. ,, .. in, 306. 

•f ,> ,, apex, 304. 

,, child roil, ill, 305. 

,, ,, ,, dissecting, 822. 

,, ,, ,, drinkers, ifl, 306. 

,, ,, ,, embolic, 319. 

,, ,, ,, indurative, 329. 

,, ., interstitial, 321. 

,, ,, ,, interstitial firimary, 

329. 

,, ,, ,, metMstalic, 318. 

,, ,, ,, rehijising, 304. 

,, ,, ,, sejitic, 305. 

,, ,, ,, wandciiiig, 3o4. 

„ ,, frequency of, 24.5 

,, gangrene of lung after. 262. 

,. ,, granular kidney and, 287. 

,, grass-green motions in, 286, 

,, ,, bscinoptysis ill, 277, 301, 388. 

,, ,, headache in, 288. 

,, ,, heart in, 260. 

,, ,, ,, dilatation of, in, 283. 

,, ,, ,, disease in relation to, 299. 

,, ,, ,, failure in, 283 

,, ,, ,, hemiplegia in, 297. 

,, ,, hcpiitisatioii, gray mid red, 266. 

,, ,, herpes in, ajipcariiig after crisis, 

291. 

,, ,, ,, date of, 291. 

,, ,, ,, jiositirni of, 291. 

,, Iiiccoiigh ill, 276 

,, ,, history of, 318. 

,, ,, liou.se, 2.52. 

,, ,, livpcnjcKthosiu, cutaneous, in, 

290. 

,, ,, hyperpyrexia in, 266, 313. 

,, ,, ice in treatment of, 314. 

,, ,, incuhalion jicriod of, 2.55. 

,, ,, immunity in, 255. 

,, ,, infarct in, 803. 

,, ,, infection, direct, in, 263. 

,, , , influenza in relation to. 247. 300. 

,, ,, injury in relation to, 303. 

„ ,, insomnia in, 288. 

,, ,, interstitial, 321. 

• ,, ,, changes following, 

262. 

,, ,, ,, treatment of, 817. 


jaundice in, 286. 
kidney disease ir 


„ ,, kidney disease in relation to,. 

299. 
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Pneumonia — £^utc, kidney, granular, in, 288. 
,, ,, knee-jerk, 289. 

,, ,, leiiROcytosis in, 284. 

,, ,, lysis, teriniiiatioii of, by, 272. 

,, ,, nialaria in relation to, 801. 

,, ,, mania in, 297. 

,, mea.sles in relation to, 300. 

,, ,, melancholia in, 297. 

,, ,, meningitis in, 296. 

,, ,, ,, curebro-spiiial, in, 

297. 

,, ,, metastatic, 318. 

,, „ mortality of, 308. 

,, ,, ,, in relation to age, 309. 

,, ,, ,, ,, cum])licationa, 

309. 

,, ,, ,, ,, extent, 308. 

,, ,, ,, ,, seat, 308. 

II M If II sox, 308. 

,, motions, grass-green, in, 286. 

,, ,, narcotics in troiitmcnt of, 318. 

,, ,, nephritis, acaite, in, 297. 

,, ,, iHM-vous diseases in, 303. 

,, ,, nervous system in, 296. 

,, ,, (cdenia of lung at time of crisis 

of, 269. 

,, ,, one-day, 306. 

,, ,, onset of, 26.0. 

,, ,, ,, favourite time of, 266. 

„ ,, ,, sudden death at time of, 

266. 

,, ,, otitis media in, 297. 

,, ,, oxygen in treatment of, 316. 

,, ,, ]Kickiiig, cold, in treatment of, 

313. 

,, ,, pain in, 27.5. 

,, ,, ,, treatment of, 312, 317. 

,, ,, parotid absee-ss in, 297. 

,, ,, ])arts of lung attacked in, 259. 

,, ,, jiatliology of, 256. 

,, ,, pericarditis in, 295. 

II II peripheral noun tin, 297. 

,, ,, pertnrbatio critiea, 271. 

II II physical signs in, 278. 

,, ,, imeiimococeus in, 261. 

,, ,, ,, in blood, 285. 

,, ,, ,, injection, 296, 297. 

,, ,, phthisis in relation to, 298, 

310. 

» >1 319. 

,, ,, pleurisy in, 292. 

,, ,, ,, relation of, to, 208. 

,, ,, pleuritic effusion in, 293, 310. 

,, ,, pneumothorax in, 295. 

„ „ precritieal drop in temperature 

of, 266. 271. 

19 fi pregnancy in relation to, 303. 

,, preventive treatment of, 311. 

99 M prognosis of, 306. 

„ ,, ,, ill relation to age, 

307. 

,, ,, ,, ,, delirium, 307. 

,, ,, ,, ,, rate of breath- 

ing, 307. 

9 f 99 9 1 •» rate of pulse, 

307. 
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Pneumonia— acute, prognosis of, in relation 

to sputum, 
changes in, 
307. 

,, I, ,, „ temperature, 

307. 

I, ,, tremors, 307. 

II II ,, II typhoid state, 

the, 307. 

„ ,, pseudocrisis, 271. 

,, ,, pulsans, 279. r 

,, ,, jmlse rate ill, 282, 315. 

,, ,, ,, tousiuju in, 282. 

,, ,, pulse-respiration ratio.in, 273. * 

,, ,, post- febrile, 274. 

,, ,, purulent infiltration, 281. 

II 11 ■ pvicmia in, 297. 

,, ,, relapses in, 305. 

,, ,, relapsing form of, 304. 

,, ,, relation to other diseases, 

298. 

,, ,, ,, alcoholism, 302. 

,, ,, ,, bronchitis, 298. 

,, ,, diphtheria, 300. 

,, „ ,, emphysema, 213, 

298. 

„ ,, ,, fevers, the specific, 

300. 

,, ,, ,, h(>art disease, 299. 

,, ,, iiinucnza, 300. 

II II .. i»j‘«ry, 803. 

,, ,, ,, kidney disease, 299. 

,, ,, ,, malaria, 301. 

I, ,1 ,, measles, 300. 

,, ,, ,, nervous diseases, 

303. 

,, ,, ,, phthisis, 298, 532. 

II II II pleurisy, 298. 

„ ,, ,, pregnancy, 303. 

,, ,, ,, rheumatic fever, 

299. 

„ ,, ,, scarlet fever, 300. 

,, ,, ,, typhoid fever, 300. 

,, ,, resolution bi, 261. 

,, ,, respiration-rate in, 272. o 

,, ,, ,, prognosis in relation to, 

307. 

,, ,, rhcuinatie fever and, 299. 

,, ,, rigor in, 265. 

,, ,, scarlet fever in jelation to, 300. 

,, ,, season in relation to, 246. 

,, ,, .septic, r 05, 318. 

,, ,, sccpieln^of, 292. 

„ ,, sex in ivlation to, 248. 

„ ,, shivering in, 265. 

II ti ^ignSi general, 264, 265. 

„ ,, ,, physical, of, 264, 278. 

,, ,, skin in, 291. 

„ ,, ,, gangrene of, 292. ^ 

„ ,, ,, eruyitions in,^292. 

„ ,, ,, ,, disappearance of, 

at crisis, 292. 

„ », i»« ,, erythema, 292, 

„ ,, ,, ^ ,, herpes in, 291. 

^mphigus, 299. 

,, ,, skodaic resonance in, 279. 
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pneumonia — acute, sleeplessness in, 288. 

,, „ spinal irritation in, 290. 

,, ,, sponging 813. 

,, ,, sputiiiii in, 276. 

,1 amount of, 277. 

M t, ,« l>iIe-st:iiiiC(1, 277. 

„ ,, casts, 276. 4 

,» ,, ,, hsemorrlingic, 2/7. 

,t ,, ,, in relation to prognosis, 

307. 

If M If pninc-jnice, 277. 

If i> rusty, 276. 

,, ,, stiniulants in treatment of, 312, 

, A6. 

,, ,, stropliaiithus in treatment of, 

314. 

,, ,, stibsuUus ttndinnin in, 290. 

„ ,, sweating in, 291. 

,, ,, .symptomatic tivatmoiit of, 

311. 

II ft symptoms of, 272. 

,, ,, temperature in, 266. 

,, ,, ,, charts, 268. 

,, ,, ,, cri.si.s, 267. 

If II II If taken every 

honrat,2&9. 

If 1 1 If fall, 2o7. 

,, ,, ,, precritical drop, 266, 

271. 

,, ,, ,, progno.sis in relation 

to, 307. 

,1 ,t ,, pseudocrisis, 266. 

I, ,, ,, remittent, 266. 

II If 11 rise, 266. 

,, ,, thrombosis of heart in, 260, 

296. 

,1 fi ,, veiiiH, 296. 

,, ,, treatment of, 311. 

II ,, ,, alcohol in, 312, 

313. 

,1 ,, ,, antipyretics in, 

313, 311. 

„ ,, ,, nntitoxine in, 311. 

,, ,, baths in, 313. 

,, ,, ,, bleeding in, 315. 

), ,, ,, catruiiie in, 316. 

,, ,, ,, cam)ilior, 312. 

I, ,, ,, cold baths, .spong- 

ing, etc., in, 

313. 

„ ,, • ,, cradling in, 318. 

,, ,, . ;i t derma tolysi.s, 

. 316. 

II ,, „ # diet in, 312. 

II ,, ,, digitulLs in, 314. 

II ,, ,, fever in, 313. 

,, ,, ,, ice in, 314. 

„ ,, * ,, narcotics in, 318. 

•ii II I, oxygen in, 316. 

,, ,, preventive, 311. 

If ,, ,, quiiiiiie, 312, 314. 

I, ,, ,, serum, 311. 

I, ,, ,, Utimiilants in, 

^ 312, 316. 

f, ,1 . ** ,1 strophanthus in, 

314. 
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Pneumonia — acute, treatmen#of, subcutane- 
ous injections in, 
311. 

tremors in, 302. 
two-day, 306. 
tympanites in, 291. 
typhoid fever in relation to, 
360. 

typln)id state, the, in, 307. 
urea in, 2S7. 
urine in, 286. 
vomiting in, 285. 

W'aiidering, 304. 
weights of hing.s ill, 258. 
Piieuinococcus, the, 249, 251. 

,, relation to crisis in pneu- 

monia, 272. 

,, empyema, 293, 753. 

Pnoninono-mycoscs, 880. 

Piieumu-koniosis, 192. * 

,, analv.sis, chciiiical, of lungs, 

198. 

forms of, 197. 
liisiorv of, 192. 

I'athology of, 193. 
signs, pliysiral, of, 196. 
symptoms of, 195. 
treatimmt of, 199. 
Pneumo-paresis, 234, 240. 

Piieuniotiiorax, 806. 

,, ai)S(;ess, siihphronic, diagnosis 

from, 852. 

„ ago, 829. 

,, air. composition of, in, 

833. 

,, air-containing vi.scera, rupture 

of, causing, 813. 

,, am]>horii; breathing in, 826. 

,, bell sound in, 826. 

,, bruit de fistule in, 828. 

,, causes of, 807. 

,, ,, onipliy.scina, 808. 

,, ,, empyema, 807. 

II I. injury, 811. 

,, ,, phthisis, 807. 

,, ,, respiratory cirorts, 

violent, 809. 

,, ,, rupture of air-con- 

taining viscera 
other than lungs, 
813. 

„ cavity in lung, diagnosis from, 

S.'iO. 

,, chest wall, rare after punc- * 

tured wounds of, 811. 

,, chest wall, rare after fractured 

rib, 812. 

,, chest wall, not always follow- 

ing open wounds of, 812. 

,, clo.sed, 845. 

,, cohesion Is^tween surfaces of 

pleura, 815. 

,, collapse in, 820. 

,, consequences, physiological, 

of, 816. 

,, death, causes of, in, 836. 
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Pneumothoradl) decubitus in, 822. 

,, diagnosis of, 849. 

,, „ from cavity in lung, 

850. 

,, ,, rupture of dia- 

phragm, 851 . 

,, ,, stomach rcsonanco, 

850. 

„ ,, subcutaneous em- 

])hysema, 851. 

,, ,, subphtvnic abscess, 

852. 

,, diaphragm, rupture of, diag- 

nosis of, from, 851. 

,, displacement of organs in, 

817, 823. 

,, ,, diminii ion of respira- 

tory capacity from, 

818. 

„ ' ,, cdect of, oil opposite 

lung, 817. 

„ „ explanation of, 817. 

,, double, 848. 

,, duliiesN, much lliiid in plrura 

without, ill, 825. 

,, duration of, 834. 

,, dy.spn(ca in, 819 

,, eiriisipn in, 832. 

,, ,, purulent, 844. 

„ ,, serous, 832. 

,, ,, without any, 839. 

„ emphysema os cause of, 808. 

„ ,, 4iuhcutaneous, diag- 

nosis from, 851. 

,, emiiyoma as cause of, 807. 

,, etiology of, 807. 

,, fistule, bruit de, in, 828 

,, lluid, niiieh, without duliiess, 

825. 

,, foriiiH of, 845. 

,, ,, closed, 845. 

,, ,, double, 848. 

,, ' ,, healthy, in apparently, 

847. 

„ ,, latent, 346. 

,, ,, open, 845. 

,, „ iiartial, 845. 

,, ,, recurrent, 848. 

„ ,, valvular, 846. 

,, frncturt?d rib; rare after, 812. 

„ healthy, in apjairently, 847. 

,, heart, displacement of, id, 823. 

,, history of, 806. 

,, hydro, 841, S65. 

,, incision, by free, treatment of, 

857, 86U. 

,, iii.jury of chest walls, not 

always causing, 812. 
,, ,, of lungs, not always 

causing, 813. 

,, intra-pleural pre.'^sure in, 663. 

„ latent. 626, 807, 820, 846. 

,, liver, displacement of, in, 823. 

,, hing, laceration of, not always 

causing, 813. 
mechanism of, 813. 
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Pneumothorax, metallic tinkling in, 828. 

,, mortality of, 834. 

,, ontet of, 819. 

,, open, 845. 

,, pain in, 820. 

., paracentesis, after, 731. 

, ,, treatment of, by, 

857. 

,, partial, 820, 845. 

„ pathology, 828. 

,, perforation in lung, seat of, 

830. 

,, phthisis in relation to, 435, 

626, 807. , 

„ physical signs of, 822. 

,, plcijral tension in, 663. 

,, * pneumonia and, 295. 

ii pi-ognosis of, 837. 

,, ,, in re.spect of danger 

to life, 837. 

„ ,, in respect of dura- 

tion of life, 838. 

,, ,, in respect of re- 

covery, 838. 

. ,, pulse in, 821. 

,, imnCtured wound of chest 

wall, rare after, 811. 

„ pyo-, 844. 

,, recovery from, without etiu- 

sion, 839. 

,, ,, with purulent 

etfiision, 844. 

,, ,, witli serous 

elfusion, 841. 

,, recurrent, 848. 

,, respiratory capacity, diminu- 

tion of, from, 817. 

,, respiratory effort ])ro(luciDg, 

809. 

,, rib, fractured, rarely causing, 

812. 

,, Kbntgen rays in, 828. 

„ rupture cf diapliragrn, diag- 

nosis fr-'U), 851. 

,, rupture of other air-containiuc 

viscera causing, 813. 

„ sex, 829. 

,, signs, ])hysica1, of, 822. 

,, stomach resonance, diagnosis 

from, 850. 

,, subplirenic abscess, diagnosis 

froiD, 852. 

„ succussion in, 827. 

,, symptli>m8 of, 816. 

,, temperature in, 821. i 

,, tension, intra-pleural, in, 6631 

,, third attack of. 840. 

,, treatment of, 852. 

, . early stage of, V)53. 

„ ,, later silages of, 865. 

,, hydro-, 865. 

• „ pyo-, 856. 

,, » >t by incision, 857, 

860. 

,, fi paracentesis, 

857. 
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Bieumothorax, tabereulin treatment in 
association with subsequent, 

,, vulviilar, 846. 

„ viscera, rupture of other air- 

roiitaiiiing, causing,^ 13. 

,, wounds of chest wfl|l not 

necessarily followed by, 811, 
812. 

,, wounds of lung not necessarily 

jm- f(dJowed by, 813. 

raymorphic ple^riS5^ hi 4, 765. 

Pol ly-orrhomeiiitis, ^88. 

PolypoM»tuborcuiur vegetations, 77, 

‘Poly-serositia, 788. 

Population, density of, in wlatiun to phthisis, 
467. • 

Poat-tracheotomic' vegetations, 96. 

Potters* pneiimo-koiiiusis, 198. 

Pouches, (esophageal, 100. 

,, tracheal, 100. 

' Poultice, how to make, 140. 

Poumon, insuflisance aigne dii, 818. 

Pregnancy, bronchitis in, 1 83. 

„ phthisis and, 538. 

„ pneumonia and, 303. 

,, pressure, iiitra-pleural, sec tension. 

Protozoan in lection of lung, 900. 

Prune-juice sputum, 392. 

,, ,, in pneumonia, 277. 

Pseud o-tubcrcle bacillus, 449. 

Pseudo- tuberculosis hominis, coctudioidal, 900. 
„ ,, streptotricha, 

895. 

Psoas ah.sces8, empyema resembling, 745. 

Pterygoid chest, 461. 

Pulmonary artery, aneurysm of, 395. 

,, ,, „ clotting in, 396. 

,, ,, „ rupture of, 896. 

,, ,, blood pressure in, 240. 

,, embolism, 368. 

„ air, 371. 

,, ,, cardiac in origin, 367. 

, ,, ^ ‘ ,, diagnosis of, 369. 

,, ,, fat, 370, 

„ ,, forms of, 37 J2, 

,, ,, prhgiiosis of, 369. 

„ ,, treatment of, 372. 

,, ,, venous in origin, 367. 

,, failuti^ acute, 361. 

,, inliirct, 363. 

,, „ causes of, 363. 


pathejogy of, 868. 
signsfp* 


„ ' signsf physical, of, 365. 

,, ,, . syniptonis of, 365. 

,, cedeiiia, acute suffocative, 358. ■ 

,, osteot^rthi'opatliy, 512. 

^ thromDosis, 378. 

k,, symptoms of, 374. 

„ ,, treatment of, 374. 

•> ^ain, thrombosis of, 238. 

vessels, aneurysm of, 395. 

,, „ erosion of, %99. 

%* n ulceration of, 399. 

Pulsating nnpyema, 758. 

,, diagnoeis of, 760. 
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Pulsating empyema, explanaticft of, 761. 

,, ,, forms of, 759. 

„ ,, hot necessarily fatal, 762. 

Pulsation, extra-pleural, 759. 

„ intra-ploural, 759. 

Pulse in phthisis, 500. 
i'ulse-rute in pneumonia, 282. 

,, ,, slow, 282. 

Pulse- respiration ratio in pneumonia, 273 
,, ,, during convalescence, 

274. 

Purulent infiltration of lung, 261. . 

Putrid bronchitis, 163. 

,, ,, diagnosis of, 1C6. 

,, ,, history of, 167. 

„ sputum ill, 163. 

,, ,, treatment of, 167. i 

l^yscniia in pneuinonia, 297. 

Pyiemic form of actinomycosis, 889U 
]*yo-pneumothorax, recovery, cases of, 839. 
Pyo-pneumothorax subphreiiicns, 813. 

Race in relation to phthisis, 456. 

Rales, 15. 

Rash after operation for empyema, 771. 
KcMsnrnmt cmpyeiiia, 757. 

Hedux friction, 702. 

Relaxed lung, 222. 

Renal disease in relation to bronchitis, 127, 183. 
,, ,, phthi8i.s, 539. 

,, ,, pneumonia, 299. 

Respiration, grouped, 645. 

„ periodit?, 645. 

,, rate of, in pneumonia, 272. 

,, typuH inversus of, in einphysema, 
209. 

Respiratory croaking in babies, 62. 
Respiratory movements, changes of position 
of organs in, shown by 
orthodiascope, 18 d. 

„ „ in hemiplegia, 625. 

Respiratory neurosis, 592, 644. 

Respiratory obstruction, 19. 

,, ,, caiiBOH of, 22. 

,, ,, diagnosis of, 22. 

,, „ )irognosis of, 22. 

„ „ results of, 21. 

,, ,, symptoms of, 20. 

Respiratory organs, nialforniutiou of, 18. 
Respiratory oscillation, 670. 

Rheumatic fever and broncliitis, 183. 

„ „ phthisis, 589. 

,, ,, pleurisy, 686. 

Ribs, fractured, rarely causing pneumothorax, 
812. 

Rontgen rays in phthisis, 496. 

,, ,, pneumothorax, 828. 

,, ,, pleurisy, opposite p. 496. 

Root cancer of the lung, primary, 103, 924. 
Root of lung, dilated left auricle pressing on, 
108.. 

,, pericardial effusion pressing on, 
107. 

,, primary tumour of, 103. 

Rupture of lung, experiments on, 223, 809. 

,, in whooping-cough, 688. 
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Sanatorium, ^ treatment of phthisis, 585. 

,, ,, results of, 586. 

f, ,, summary of, 589. 

Sarcoma of lung, 916. 

„ primary, 918. 

Scarlet fever, laryngitis in, 37. 

„ pneumonia in, 300. 

Season, influence of, on bronchitis, 109. 

Senile emphysema, 21 8. 

, Septic bronchitis, 163. 

Septic pneumonia, 305. 

"Serous effusion, pleuritic, result of tubercle 
434, 634, 786. 

Serous expectoration, 162, 244, 726. 

Serous membranes, general tuberculosis of 
788. 

Serum, anti -tubercular, 662. 

Sideroais, 197. 

Signe de cordeau, 696. 

Singers’ nodes on vocal cords, 34. 

Skodaic resonance, 222, 628. 

,, ,, in pleuritic effusion, 708. 

,, „ pneumonia, 279. 

Sleep-sweats in phthisis, 478. 

Small-pox, laryngitis in, 37. 

Sneezing, paroxysmal, 603, 868. 

Spasm of the diaphragm, 66. 

,, hysterical, 69. 

„ larynx, 66. 

,, ,, in the adult, 60. 

,, ,, in the child, 58. 

Spasmodic croup, 35. 

,, laryngitis, 36. 

Spine, cervical, disease of, causing {iressurt 
on trachea, 101. 

Spine moves on respiration, I8n. 

Spirals, Curschmann*s, 160. 

Spleen, empyema perforating into, 475. 

,, in phthisis, 440. 

„ in pneuiiioiiia, 260. 

Sprays in asthma, 623. 

,, bronchitis, 135. 

Sputa, cocta, 124. 
tj cruda, 124. 

„ margaritacea, 166. 

„ muco-purulenta, 124. 

„ pearly, 166. 

,, pituitosa, 12.6. 

Sputum in bronchiectasis, 190. 

,, bromdiitis, 124. 

phthisis,' 479. 

,, pneumonia, 276. 

,, putrid bronchitis, 163. ^ 

See also expectoratimi, hxemoptysist etc. 
Staphylococcus empyema, 753.. 

Stomach, empyema bursting into, 746 

,, ro-sonance, diagnosis of pneumo- 
thorax from, 850. 

,, tubercular ulceration of, in phthisis, 
437. 

Stramonium in asthma, 617. 

Streptococcus empyema, 752. 

Streptothrix Israeli, 894. 

,, pseudo-tuberculosis hominis, 
448, 894. 

Stridor, bronchial glands, enlarged, causing, 165. 
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Stridor, congenital infantile, 62. 

Subclavian murmaiT* 

Subphrenic abscesi^' empyema resembling, 756. 
,, ,, pneumothorax resembling, 

852. 

,, ,, pyo-pneiimothorax, re- 

sembling, 813. 

Succussion in pneumothorax, 827. 

,, ,, cause.s of absence of, 

827. 

Suffocative catarrh, 150, 357. 

Suppuration in mediastiiiain, 106. ' 

,, of bronchial glands, 105. 

Surgical operations for phtiiisis, 566. 

Sweats, night or sleep, in phthisis, 478. 

,, ft tt treatment of, 567. 

Symphysis iA3arsB,‘‘792. 

,, „ pathology of, 793. 

,, ,, prognosis of, 794. 

,, ,, resists of, 794. 

,, ,, symptoms of, 794. 

,, ,, treatment of, 794. 

Syphilis of bronchi, 89. 

,, larynx, 84. 

,, ,, cicatrization in, 85, 88. 

,, ,, in children, 85. 

,, hing, 875. 

,, pleura, 875. 

„ trachea, 89. 

,, relation of, to bronchitis, 183. 

,, ,, phthisis, 535. 

„ ,, pleurisy, 686, 876. 

Syphilitic fibrosis of lung, 847. ' 

,, phthisis, 878. 

,, pneumonia, 876. 

Tachypncea, hysterical, 608. 

Tension, in tra- pleural, 659. 

,, ,, ill empyema, 671. 

,, ,, pneumothorax, 663. 

„ ., serous effusion, 660. 

,, ,, respiratory oscillation in, 

670. 

,, ,, of lung, 663. 

Thoracotomy, anterior, for foreign body, 31. 
Thrombosis, of femoral vein in phthisis, 441^ 
53 h 

,, pulmonary vessels, 238, 873. 

„ heart in empyema, 747. . 

„ ,, pneumonia, 296. 

,, in phthisis, 441, 531. 

Thyroid gland cornpr^issing trachea, 97. 
Tongue in phthisis, 502. 

,, tubercular ulberatioii of, in phthisis, 
439. ^ 

Tonus of lung, 664. 

Trachea, anatomy of, 4. 

,, compression of, by bfonchocele, 97. 

„ ,, exophthalmic 

goitre, 99. 

,, ,, neW'growths of 

thyroid, 101. . 
,, other affeotioDs 

of thyroid, 99. 

„ hernia or, 100. 

, „ pressure on, by aneurysm, 102. 
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Tracljca, pressun* on, by <iispjise of (esophagus, 

101 . 

»< ^ ** spine. 101. 

M ,, 07. 

inetiiijstinal tiinumr, 
lOL*. 

,, .sy])hilis of. 80, 80. ^ 

,, tiilMaclo of, 83. • 1 

, tiiiiioiir.N of, ninlignaiit. 00* 

y, ,, non-inaligiiaiit, 05. 

Traelioal pondie.*?, 100. 

T>aeheitis, ehroiiie, 150. 
idnacheo-br(>ne1iiti#or aOuIt 


Traclieo(MO(\ 09. 
Traclnjotomy for 


117. 

rhrojnc, 1.50 
ions 

14S. 

tliir.jtioii »if, 1 1 8 . 
pixf^nosis, 118. 
trejiiinent, 110. 


of-, 


(liplitlirriti(^ laryngitis, re* 
suits of, 10. 

,, foreign body, 30. 

,, vegiOaiiotis after, 00. 

Traumatic <l(^lirium, ‘J89, 303. 

Tubercle (»f bivuichi, S3. 

,, larynx, 7.1. 

,, trachea, 83. 

,, ill relation to einpycMiia, 788. 

,, ,, pleiiri.sy, tiso. 

Tubercrlc-baciilus, cliaiiges piotltjeeil by, in 
general, - 111 ). 

,, cultivation of, -1 1 7. 

,, history of outside b »dy, HI. 

,, ill lung, no. 

,, in man and cattle, 117. 

,, mode, of infection, 110. 

,, Ollier acid-ra.st Itaeilli, MS. 

,, pseudo, 448. 

,, sfjiiniiig of, 410. 

,, vitality under varying comlif ions. 
412. 

Tubercular bronchial glaiels, 104. 

,, oiiipyerna, 788. 

^ iiifcetioii, conditions iulhKiiudiig, 

451. 

. ,, from cattle, 44r>. 

,, flesh, 417. 

,, ,, man to man, 4r»2. 

,y ,, ,, among att.einl- 

aiits, 454. 

,, * ,, in in.stitiiti<»ns, 

• 154. 

,, ,, ,, milk, 445. 

,, ,, ratJIca of. feeding, 460. 

,, ,, ,, inlialation, 450. 

,, ,, ,, inoenlatioii,440. 

,, intiltration, 4‘J2. 

,, nienii^itis in plitliisi.s, r»29. 

ine.senteric glands wiilioiit into.stinal 
Rsioii, 448., 

,, peritonitis in plithi.sis, 629. 

,, pleurisy, 785. 

,, ,, in phthi.<i(k 434, 634. 

,, ulceration of ^bufco-pharynx in 
•• ])bthisi.s, 438. 
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Tubercular ulo(^ration of diioilcniim in pblliisis, 
437# 

,, ,, intestines in phthisis, 

135. 

,, ,, iesoj»bagus ill phthisis, 

437. ‘ 

,, ,, .stomach in ])h;hi.sis, 

437. 

,, ve.getiitions, polypoid, in larynx, 

77. 

Tuberculin, forms of, 517. 

,, in diagnosis of plitbisis, 547. 

in trcatinc.nt of jilitliisis, 5G0. 

occurrence of 
piieiimo- 
t borax 
during, 842. 

Tuberculosis. aeul«‘, of lung, 515, 52S». 

gein'ial. in plitbisis, 529. 

of si-roiis iiiembraues, . 
78S. 

,, biiiuau and bovine, I'elati in of, 
147. 

ill cattle. 4 15. 
cbihin-ii. Ml, 

,, betus, 4511. 

Tumour, air i‘Oiitaiiiiiig. in neck. 100. 

,, of lung ami pleura, 911. 

,, of inediaHtiniim, 102. 

,, ,, diagnosis of. in general, 

102' 

,, ,, ,. iroiii aneurysm, 

103. 

,, ,, pre.ssiiig oil trachea, 102. 

,, of neck coin pressing Iraclieu, 101. 

,, of o-sopliagiis jiressing aii'-tiil)us, 
107. 

,, primary, at rout of lung, 103, 921. 
Turtle lung, 187. 

Typhoid bairilbis and enipyeina, 764. 

,, ,, pneumonia, 300. 

'I’ypboid fever, laryngitis in, 37. 

Typhoid fever and jilithisis, 547. 

,, ,, )(iieuiiioiiia, 300. 

'ryiiipaiiites in ]meumonia, 291. 

'I’vpiiH inversus of respiration in emphysoiiia, 
209. 


Ulceration of bowels, tubercular, in phtlii.sis, 
435, 529. 

,, piiliiioiiHry ves.sols, 399. 

Urea in urine in pneumonia, 287. 


Vaccination in relation to ])hthisis, 630. 
Vacuoles jiulmonaires, 333. 

Valve-shock in jihtbisis, 601. 

Vein, pulmonary, tbroriibosis of, 238. 

Vidiis, girdle of, in empliyse.rnu, 217. 

Vena cava, kinking of, cause of doitli in 
pleuritic elfihsion, 698. 

Venesection in brom^hitis, 141. 

,, imeiiinoiiia, .315. 

Venous congestion causing bronebitis, 

111 . 
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Venous congestion causing dilatation of heart, 
1*29. 

M », ,, cardiac Til nriijur.'. — 

apex, 130. 
tricuspid, 130. 

,, ,, effect on lungs, 129. 

Vessels perforated Viy empyema, 746. 

Vicarious empliyscma, 220. 

,, menstruation, 239. 

,, ,, relationof. tohremoptysis, 

392. 

Vital capacity, reduction of, in emphy.sema, 
208. 

,, ,, pleuritic efliision, 208. 

Vocal cords, cadaveric position of, 66. 

,, median position of, 6.*). 

Vomiting in phthisis, .^»02. 

,, ,, treatment of, 570. 

,, pneumonia, 285. 

Washing out empyema, 769. 

Water cures for bronchitis, 145. 

Weak heart, congestion of lungs in, 

236. 

Webs of larynx and trachea, acquired, 88. 

,, ,, ,, congenital, 88. 

Whooping-cough, 628. 

,, complications of, 631 

,, ,, associated with 

catarrh, 631. 
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j Whooping-cough, complications of, associ- 
ated with congh^ 
622. 

,, „ associated with 

nervous system, 
633. 

convulsions in, 634. 
diagnosis of, 638. 
duration of, 631. 

,, etiology of, 636. 

„ frenal ulcer in, 633. 

,, InemoiTliage ill, 632. ^ 

,, hemipleg-.a in, 634. ' 

., history of 628. 

,, measles, rclatioTi of, ^to, 637. 

,, mortality of, 638. 

,, pathology of, 635, 

,, Jirognosis of, 638. 

rupture of lung in, 633. - 

,, sequehe of, 634. 

,. stages of, catarrhal, 628. 

,, ,, convalescent, 631. 

., ,, convulsive, 629. 

,, symptoms of, 628. 

,, theories of, 635. 

,, treatment of, 610. 

M M paroxysm, 613. 

,, ulcer, frenal, in, 633. 

,, whoop, 630. 

Winter resorts for the phthisical, 578. 
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In Large 8vo. Beautifully Illustrated. Pp. i-xxvii + 738, with 176 Specially Brawn 
Fi%ires in the Text, many ix Colours. 30r. net. 

APPLIED ANATOMY: 

A Treatise for Students, //oLe Surgeons, and for Operating Surgeons. 
Bv EDWARD H. AyLOR, M.D.(Dublin), F.RC.S.I., 

Dep. Prof. Surgerjty Trinitif Collrrje^ Dublin: fAtte Krauiinrr awi Lt'cturer hv Applied AnatmnPf 
Trinitg College^ Duhlln ; Examiner in Suiyrnf^ Rogal Voltegc of Surgrnne 
^ in Ireland ; Surgeon to Sir Patrick Dun'n IlotrpiiaL ’ 



'*Thc illuBtrations are a distinct feature of tlic book: they servo their lairpose of umking still 
more clear the already lucid text, lii our upliiioti tlie )KM>k is one of tlie iiost of its kind, and wo can 
cordially recommend it for accuracy, clearness, and the interesting niunner in which it is written.”— 
Britan Medical Journal. 


In Large 8 wo. With 816 IlluHtrationH. Jlandsoime Clothy 

A TEXT-BOOK OE 

HUMAN ANATOMY 

(SY|TEMATIC AND TOPOGRAPHICAL), 

INCLUDING THE EMBRYOLOGY. HISTOLOGY, AND MORPHOLOGY OP 
MAN, WITH SPECIAL REFERENCE TO THE REQUIREMENTS 
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•Ry ALEXANDER MACALISTER, M.A., M.D., F.RS., F.S.A., 

Frofeasor of Anatomy in the UnUersity of Oambridge, and Fellow of St. John's College. 

** The book bean an unmietakable etamp of mdition and labour, and will bo valubd both by 
i eee h w a aal pnpila am a woru or wMWEMLmmcm.^’^BrUUh MtdictU Journal. 
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1027 pages. 80s. net. 
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HUMAN PHYSIOLOGY 

INCLUDING HISTOLOGY AND MICROSCOPICAL ANATOMY WITH 
ESPECIAL REFERENCE TO THE PRACTICE OF MFDICINE. S; 

By Dr. L. L a N D O I S", 

PROPBBSOR OF PHYSIOLOGY AMD DIRECTOR OF THE PHYSIOLOGICAL INSTITUTE IK THE 
UNIVERSITY OF GRIKFSWALD. » 

Translated from the last German £idi- ' 
tion, and Edited by A. P. Brubaker^ 
M.D., Professor of Physiology at Jefferson 
Medical College, PhiJadelphia, <kc., and 
Auguotus a. Eshner, M.D., Professor 
of Clinical Medicine, Philadelphia Poly- 
clinic. 

OOIsTTEITTS. 

Introduction.— Pbysiology of tbe Blood.— Tko 
Oases of tbe Blood. — Physiology of the Clreu- 
latlon.— Movement of Blood In the Circulation. 
—Physiology of Respiration.— Physiology of Dlges. 
tlon. —Physiology of Absorption. — Physiology 
of Animal Heat. — Physiology of Metabolism — 
Synopsis of Most Important Substances used as 
Food — Phenomena and Laws of Metabolism — 
Summary of the Chemical Constituents of the 
Organism — Secretion of Urine — Organic and Inor- 
ganic Constituents of the Urine. — Functions of the 
External Integument. —Physiology of the Motor 
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— General Physiology of the Nervous System. — 
Electro-Physiology.— Physiology of the Peripheral 
Nerves— The Cerebral Nerves.— Phsrslology of the 
Nervous Centres— The Spinal Cord— The Brain.— 
Physiology of Organs of Special Sensed The Visual 
Apparatus — The Auditory Ai^^^aratus — The Olfac- 
tory Apparatus — The Gustatory Apparatus — The 
Tactile Apparatus. — PhysloldOy of Reprodnotton. 
and Development.— Index. 

PRESS OPINIONS. 

A work which has cstabliBhed its place in the hierarchy of acknowledged text-books. , . . For 

an all round view of the facts of physiology as applied to medicine this work is still unrivalled.**— 
Leneet, 

<*The results of the most recent researches have been introduced into the text, so that the woik 
now presents all that is best In this vast and far-reaching science. As a work of reference, and as 
' aid to didly practice, we unhesitatingly commend this oncyclopsedlc treaUse.*’ — Medical Timce. 

; 
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HvniUDOI.F V. JAKSIJll, M.D.. 

<lf the rniversiiy <»f PniKue. 

Edited hy 

ARCHIIIALJ) E. (lARHOD, M.A., M.l>., K.R.C.P. 


GENERAL CONTENTS. 

Till) Blood — The* Buccal Secretion — The 
Kasai Secretion — The Sputum — The Gastric 
Juice and Vomit — The Fteces — Examination 
of the Urine — Investigation of Exudates, 
Transudates, and Cystic Fluids — The Secre- 
tions of the Genital Organs — Methods of 
Bacteriological Research — Bibliography. — 
InCgx. 



Fig. 99. — OxyuriH vcrmicularis. 


(I-, Head. h, Female. 

r, Male. d, Ova. 


PRESS OPINIONS. 

“ A Standard TAt-Book, fair in statement, accurate in detail, and comprehensive in 
^ -scope. . . . Wo know of none better. i/edica^ Joitr/ia/. J 

We consider that it is one of the best books of its kind, and can, with confidenci^ 
recommend 9to all who are interested in the correct diagnosis of disease.”— Proc^dtoner. 

* **The work as it now stands is considerably superior to the older editions, Valuable ai 
khese undoubtedly were. . . . The work is an extremely valuable one, and although 
%% has a few competitors it may be safely said that none of these cover exactly the samo 
ground, nor yet in so satij|^actory a manner."— if edteoZ Timet. 
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In Handsome Cloth. 218. net. ^ 

With Tables and Bl^Tht Plates In Goloups. 

FIBROID DISEASES OF THEHUNG, INCLUDING 
FIBROID PHTHISIS. 

BY 

Sir ANDREW CLARK, Bart., M.D., LL.D., F.R.S., 

Late ConsuUing Physician and Lecturer on Clinical Medicine to the London Hospital^ 

AND 

W. J. HADLEY, M.D., and ARNOLD CHAPLIN, M.D., 

Assistant Physicians to the City of London Hospital for Diseases of the Chest. 

“ It was due to Sir Andrew Clark that a pkiimakrnt urcord of his most important pibcb op patholooicak 
and CLINICAL work should be publiahcd . . . tho subject had been In his mind for many years, and the present 
volnme, complbtblt written and twice revised before his lamented death, embudicH his 7 ,atrst vibws upon it. . . 
A volume which will be HiGHiiT valued by bvery clinical rnYBinihu.— British MedimlJoumal. 


In Large 8i;o, Handso^ne Cloth. 16s. 

THE DISEASES OF CHILDHOOD 

(MEDICAL). 

IlY 

H. BRYAN DONKIN, M.A., M.D., F.R.C.P., 

CONSLLTIKC PHYSICIAN TO THE WESTMINSTER HOSPITAL, THE EAST LONDON HO.Si ^TAL FOR CHILDBEI^^^ 

AND THE NEW IIUSPITAL FOR WOMEN; EXAMINER IN MEDICINE, 

ROYAL COLLEGE OP PHYSICIANS. 

FRBSS OPINIONS. 

The Lancet. — “Dr. Donkin^s book is in every sense of the word a pie(^,of Original 
Work, remarkably well written, and founded on his own large experience.” 

British Medical Journal. — “ Dr. Donkin’s work possesses (Sbaractors which will 
earn for it a distinct place in the estimation of the profession. . . . May be oon- 

fidently recommended to tho study of every practitioner who ta^Has an interest in ^the 
subjects with which it deals.” ' 

Practitioner. — “ Unquestionably a very valuable contribution to the list of works 
CD the diseases of childhood.” V 

Edinburffh Medical Journal. — “A thoughtful, accurate, and compendious treatise, 
written in a charming style, and with much vigour.” v 

Medical Magazine. — A truly practical work, the record of the personal experiente 
and observation of an independent mind.” S : 
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Second Edition, Thoroughly Revised, Enlarged, and tn part Rk-writtbn, 

In Large 8?;o, Hands<mie Clothe With Nearly 300 (some Coloured) lUmtratione and a 

(hloured Plate, 

CLINICAL MEDICINE. 

A PRACTICAL HANDBOOK FOR PRACTITIONERS 
AND STUDENTS. 

With new Sections on Skin l>isKA.v!jfis, JjAkvxijdscopu' Examinations, Ac., 
I'oKNToKN Rays in Si;ki;kky. 

Hy JUDSON BUllY, M.l)., K.RC.R, 

l*hy.siciau tn tho Maiichostfti* lloyal hilli'Mitiry. 

Assis/fU bu Several (JotUrihuforH. 

GENERAL CONTENTS. 

Introductory.— Symptoms and Phy.sical Sii'iis- Importaiicti of JiiKpoction— .Muiliod of 
Examining a Patient- ( Jase-taking. SsrmptoiUB for the most part Subjective in Character. 
— Distiirbanec of the Fniietiotis of the Nervoiw System — 1 >i8turhanct! «>f the ]«'iiiieiiuni4 of 
the ResYjiratory and (hrcujatoiy Organs — Disturbance of tlie b'unction.s of tin* Digestive 
Organs— Disturbance of the Urinary Organs. Examination of the Surface of the Body.— 
Changes in Size and Shaiic— Expression of Fiuie - Attitude — Walking — Examination of 
the Deeper Structures by means of the Roentgen Rays. Temperature.— I'cmperature in 
Health— in Disease. Examination of the Skin and Its Appendages.— C/hanges in Colour— 
Dr^mess or Moisture— Sensibility— -Cutaneous Eruptions:--!. Oeneral Diseases with Cutaneous 
Lesions— Eruptions Pr^Kliiced by Driig.s ; II. Diseases due to Parasites ; HI. Local Diseases 
not due to Parasites— Diseases of the Hair and Hair Follicles - - Abnormal (Conditions of the 
Kails. Examination of the Respiratory System.— Artificial Divisions of the Chest— In- 
iroection — Palpation — Percussion — Auscultation — The Sputum — Tho Examination of tiie 
Larynx. Examination of the Circulatory System.— Anatomical Relations of the Heart- 
Inspection and Palpation — Rercussion — Auscultation — The Pulse. Examination of Uie 
Blood. Examination of the Digestive System and of the Abdominal Organs. — The 
Tongue- Tlie Teeth— The Gums- ITie Mucous Membrane of the Mouth— Saliva— The Soft 
Palate, Fauces and Pharynx— The (Esophagus— The Abdomen —The Stomach— Examination 
<of Vomited Matters — Investigation of the Contents of the Stomach and of its Activity 
during Digestion — The Intestines — Examination of the Faeces — The Liver and Gall Bladder — 
The ^leen — The Pancreas— The Omentum — The Mesentery and Retroperitoneal Glands— 
The Uterus and its Appendages- The Kidneys. Examination of the Urine.— -Variatiuns in 
She Quantity of the Urine— In the Colour— Odour— Consistence— Translucency— Specific 
(tevity and Reaction — Chemical Examination— Sediments and Microscopical Examination: — 
te) Unorganised Sediments; (6) Organic Deposits. Examination of Puncture Fluids.— 
IBxudationB—Transudations— Contents of Cysts. Examination of the Nervous System. — 
Anatomical and Physiological Introduction — Investigation of the S 3 rmptomH Pi'oduced by 
Diseases of the Nervous S^em: — Disorders of Muscular Action— Sensation— Reflex Action- 
Language— Hearing— Taste— Smell— Index. 


PRESS OPINIONS. 

** W« may say at once Ihat J>r. Jiidson Bury tia« succudbd wbll. IIIm bo<ik is iilaninnl upon HATio.'iAf. mmib, 
. . . Intended for peacticaUsxhvivb . . . Ilia work will take a PRfiMiRKNT placb anioiiKst books of its claw, and !■ 
iSS:^ l^ndilch the clinical student can trust, as being reliable. . . . The illuHtrutlmis are numerous and TlLft- 

“Thls Manual is sure at ohcb to take a roBBMOST vhkCB as a guide in clinienl work. . . . Seeks b> utilise at 
I the bedside the mm recent researches of the PliyMiologist, the ChemiHt. and tho Bacteridloglst. . . . Delongs to the 
■Bine series of MsEuals which has given us the Iwneof Lanooih' 'Physiology,* wherein Prof. Htihlino sought to 


^ the most advanced Piiyslology into relationship with clinical work : and tiiu very valuable treatise of . 

T.^jaksch on ^llnlcal Diagnosis.”— Arllfak Medical Journal. 

% **Thls is the latest of the splendid Series of Text-books which Mi'ssrs. Cjliarlcs Grlllln A Company have been the 
means of placing in the hands of the profession. The volume will maintain the reimtation of its predecessors, 
■ABTifr coNaBATULATB Dr. JiidsoD Bui7 OH the RXCKLi.xifCK of Ills hook and the mtbblino conthibutioh 


and we bbabti 

to'Jhedleal literature which, in its publication, he has made. 


-lJuljUn MetUmf Journal. 
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In Large 8uo. With Chromo-Lithograph, Folding Platefand llluatrationa 
in the Text, Cloth, 26a. 

A TREATISE 6n GOUT. 

BV 

Sir DY(JE DUCKWOllTH, M.D., LL.D., F.R.b.P., ' 

Senior Physician, St. Bartholomew's Hospital. 



Fig. 15. — Tophaceus Gout of Hands, illustrating deflection and torsion of digits a1y.d 
phalanges — “seal fin” type. 

PRESS OPINIONS. 

All the known facts of Gout ^are oarefully passed in review. . . We have. 

oha)>ters upon the clinical vaneties of Gout, and the affections of special organs and 
textures. ... A ver^^ VALtrAULK storuhousk of material on tiic nature, varieties^ 
and treatment of Gout.” — Lancet. v 

“ Impartial in its discussion of theories, full and accurate in its description of clinical 
facts, and a trustworthy ooidk to treatment.” — Britinh Medical JournS,. 

“ Thoroughly practical and highly philosophical. The practitioner will ^flnd in it^ 
pages an enormous amount of information. ... A monument of clinical lobser^ 
. vation, of extensive reading, and of close and careful reasoning. ''—Pra^titione-r. 


LONDON : EXETER STREET, STRAND. 



MEDICAL SERIES. 


11 


In Large 8uo. Pp. i-xxiii + BS7. With 18 Folding Platea and many llluatratlont 
% In the Text. Cloth, 28a. 


THE DXAOHOSZS OE 


DISEASES OF THElHEART AMD THORACIC AORTA, 

And the Pathology Vrhich serves for the Recognition of 
Morbid States of the Organs of Circulation. 

A. ERNEST SANSOM, M.D., RR.C.P.I^Nd., 

^('oiMaUliiq^Ph^ilclan to the T.oii>lon Hoipltal and Nurth-Kniiteni Hoipltal for Children, dc. 



Fig. 51. — Maximum intcuaity (diiler- 
ential) and directions of propaga- 
tion of the diastolic murmur of 
aortic regurgitation. 


Fig. 52. — Area of audibility of the 
diastolic murmur of aortic re* 
gurf;itation in a young subject 
during the period of compensa- 
tion. 


PRESS OPINIONS. 

" Dr. SauBom has opened lo us a TRSAsuaK-HOuss or knowlkdok. . . . The oriKinaliiy of the worll 
is Bhown on every page, an originality ho complete an to mark it out from every other bn the nubjeot witk 
wbieh we are acquainted.*'— /^'ae^/^oner. 

“A book which does credit to British Scieutiflc Medicine. Wo warmly commend It to all engaged In 
eUnioal work."— 771e Lanrct. 


^ In Large 8uo, with Charts and lllustrationa. Cloth, 218, 

• A TREATISE ON 

RHEUMAESM AND RHEUMATOID ARTHRITIS. 

By i^CHIBALD E. GARROD, M A., M.D.Oxon., F.R.C.P. 

• ** The wide subject of the etiology of rheiimatiHin Ik earefuUy treated. . . . The 

di8CU8Bioi9of«etiology is competed by a full analysis of the conditions which determine 
lindividual attacks. . . . Dr. Garrod is to be congratulated on having nut before the 

piofession |o clear and coherent an account of the rheumatic diseaHeH. The style of hie 
work is eminently readable.** — Lancet. 
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SECOND EDITION, With Four Chromo-Lithographs, Steel f^tate, and Numerous 

Woodcuts. .26s. 


A TREATISE ION 

DISEASES OF THE SKIN, 

with Special Reference to Diagnosis and Treatment, Including an * 
Analysis of 12,000 Consecutive Cases. n 


By Sift T. M'CALL ANDERSON; M.D., 

JtegiuH Profetufor of Medieiae. Univei'gity of Gla»gmv. 


PRESS OPINIONS. 

'* Professor M‘Call Anderson has produced n work likely to prove yeuy acceptable to the busy 
praotitioner. The sections on treatment are very full. Ff>r example, Eczema has 110 pages given to it 
and 73 of these pages are devoted to treatment.” — Lancet. 

“Beyond donbt, the most imi*ortant work on Hkiii Diseases that has appeared in England for 
many years. . . . Conspicuous for the amount and excellence of the clinical and practical. 
information which it contains .”— Medical Journal. 


In Royal 8uo. Cloth. With 8 Coloured Plates. 26a. 

A PRACTICAL TREATISE ON 

DISEASES OF THE EYE. 


By EDOUARD MEYER, 

Prof, a VEvolt Pratique de la Factdti de Midetine de Paris, 

Chev, of the Ley. of Honour, dfC. 

Translated from the Third French Edition, with Additions as 
. contained in 'the Fourth German Edition, 

By F. FERGUS, M.B., Ophthalmio Surgeon, Glasgow Infirmary. 


PRESS OPINIONS. ' 

“ A VERY trustworthy GUIDE ill all i-espects. . . . Thoroughly practical. Excellently tritui* 
latedf and very well got up. Type, Woodcuts, and Cliromo-Lithographs aw alike excellent. * — lancet. ^ 

“Any Student will llnd this work of great value. . . . The chapter on Cataraci^ is «xoellanb. . 
. , , The illustrations describing the various plastic operations are specially helpful.” — Brit. Mtdl. 
Jmamal. 

■ : 1 . 
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Just PTi|tLisiiBD. Second Edition, TiioRouaHtr Revised. 

IX TWO VOLUATKSt Large 8w. Handsome Cloth, With numerous 
Diagrams and Illualrations. 36^?. net, 

DISEASES DF THE ORGANS 
OF RESPIRATION. 


AN EPITOME OF THE 
ETIOLOGY, PATHOLOGY, 
DIAGNOSIS, AND TREATMENT 
OF DISEASES OF THE 
LUNGS AND AIR PASSAGES. 


By SAMUEL WEST, 

M.A., Bf.D., F.K.O.P., 

PhyflicUn and Lecturer on the l*riiicii»Ieft and Practice 
of Medicine, St. Bartliolonicw’H Hospital ; 
Member of the Board of Faculty of Medicine in 
tlie University of Oxford; 

Senior Physician to the Royal Free Hospital ; 
Consulthifr Piiysidan 
to the New Hospital for Women, &c., &c. 



Fig. 32. 


Section of epithelial layer of trachea 
in catarrhal inflaiiiniatiuii. — a, Baaemont 
membrane ; 6, roiuiil eell» in relation 
with it; c, goblet coHh; C|, their nucleuH, 
df narrow eomproHsed eyliiidrical epi- 
thelial eellri ; e, miieus on surface frets 
and in globules, /. 


PRESS OPINIONS. 

“ Wu have |^ch pleasure in exprassiiig our higli admiration of Dr. West's work .” -MetHaU Ohrouirlt-, 
p ** Of the value of the whole treatise, as a contribution to Medical Litcratui*o, wr canjcot hi>kak too hioiilt. It . 
is worthy o^BxJ^h Medicine and of the great School in which the nuiiior is a teacher."— BrlNsA Medical JowmaJ^ 

** We can speak in the HrBnx.sT tkums of the whole work. It will Iks found useful both by the practitioner and 
by the studev. and we can coNrinf:NTi.T RKr oM.weND a porusal of it to our ri'nderH." -The rA*nv.rt. 
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9BOOHD iDIThn. Thoroughly Reuiaed throughout and Enlarged, In Large 8uOt 
' with Lithographio Plates and Illustrations in the Text, Hanisome Cloth, 80s, 


A TEXT-BOOK OF 

MENTAL DISEASES: 

Having Special Reference to the Pathological 
Aspects of Insanity. ^ 

By W. BEVAN LEWIS, L.R.O.P. LonA, M.R.O.S. Eng., 

Medical Director of the West Riding Asylum, Wakefield. ^ < 


PR£SS OPINIONS. . 

“ Will take the hiohemt rank as a Text-Book of Mental Diseases.” — BHt. Med. Joum. 

** Without doubt the best book in English of its kind. . . . The chapter on Epileptic 
Insanity adfi that on the Pathology of Insanity are iierfect, and show a power of work and 
originality of thought which are admirable .” — Journal of Menial Science. 

** Affords a fulness of information which it would be difficult to find in any other treatise 
in the English language.”— AWt a. Medical Journal. ^ 


//) Large 8uo. Handsome Cloth. 16s. 

LUNATIC ASYLUMS: 

THEIR ORGANISATION AND MANAGEMENT. 

By CHAKLES MERCIER, M.B., 

Late Smior Aseista/U-Uedieal Officer at Leavetden Aeylum^ and at the City of London Aeylum. 

Part 1. HoaaiQg. I Fart III. Occupation and Amnaement. 

Part II. Food and Clothing. I Part IV. Detention and Care. 

Part V. The Staff. 

FRBiSS O.PINIONS. 

** Will give a muoh-neoded impetus to the study of Asylum Patients."— (7/a<yot0 Medical Journal. - 
Wmu. woetht of thoughtful study. . . . Oontolns an immense amount of nsefnl and interostmc *' 
information.' —Jfcd/Mf Preee. 


In Large 8uo, toith Mnnie^'ous lUuatrations^ Handsome Cloth. 10s. 

THE STRUCTURE AND FUNCTIONS OF 

THE BRAIN AND SPINADCORD. 

By Sik victor HORSLEY, RS., F.R.C.S., ER.S., 

Surgoon, Univcnilty Oo]leK» Ho8(>ltaI ; Surgoon, Mat. Ilonp. for Parsl. and Epilep.* 

0 

** We HEARTILY COMMEND the book to all readers and to all classes of STukBM%.'S alike 
as bein^ almost the only lucid account extant, embodying the latest RESSAKCHEft and their 
conclusions .” — Britieh Afedical Journal, ^ 

- : ^ 
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I 


Crown 4to\ Hani>momb (’loth, BKAOriruLLV Illustratkd. 18s, 

With Thirty-six Coloured Plates, comprising 167 Figures, 

'atlas 

I OF 


URIJMARY SEDIMENTS; 

, V^ith Special Reference to their 
Clinical Sigrnificance. 

* • KDITKD AND ANNOTATBO BY 


SHERIDAN DELEPINE, M.R, O.M. (En*N.), 

Pr(ife»sor of Palfioloijj/ hi the Oieens CoUtgc ttud Victoria Vnirevnity^ ManehtAitr. 
TRANSIiATKI) BY 

FREDERICK CRAVEN MOORE, M.Sc., M.R (VtcT.). 
FROM THE GERMAN OF DR. HERMANN RTEDKR, 

Of the (hiirersitif of Munich. 


PRESS OPINIONS. 

“This Atlas . . . iiiiiy be pronounced a suoeess in every way. Tbi* PIiiteH . . . are MO0T 

BHAUTIFULLY EXECUTED and reproduced. Professor Dek^pinc's additiotiH to the text are conmidkrablk 
and TALUABLE."— /vaticcf. 

“Cannot fail to ho of great service. The llgiircs are admiuahuy drawn. The work gaitia. much 
in value from the Editorial Notes of Prof. Delepine.”— A'di/iftf/rf/A Ahdiml Jmimtil. 

“ As an Atlas it could not m: kxitkllkd.” -Sfyffirtd Qimrterld Afcdical Joiinini. 


SECONii Kdition, Revised In Lanje 8tw. Handsome Cloth^ with 
JUttstrations. Price IOn. Ct/. nst. 


THE PHYSIOLOGY AND PATHOLOGY OF THE 


TJ 35T E. 

WITH BCETHODS FOB ITS BXAIEINATION. 


By J. DIXON MANN, M.I)., F.R.C.P., 

Physician to the Salford lioyal Hospital. 


CoNTEfP^s. — General Characteristics of Urine. — Inorganic Constituents. — Organic 
Constituents. — Atnido and Aromatic Acids. -Carbohydrates. — Vrotei ns. —Nitrogenous 
Substances. -Pigments and Chroinogens. -Blood-Colouring Matter. -Bile Pigments. — 
Bile Acids. — Adv^titious Pigmentary and other Substances. — Special Characteristics 
of Urine.— Urinai^Sediments. —Urinary Calculi. —Urine in its Pathological Relations. 
—Index. 


PRIQSS OPINIONS. 

^*Dr. Dix* Mann is to bo congratulated on having produced a work which cannot fail to be of 
nnestimable veJne alike to medical men and f>tudente, and which is in every respect worthy of hiS high 
Medical Journal. - , , . 

» **Oomptftely In accord with mi dern advances. ^JMneet. 

**A BMblBrly, lucid, and comprehensive tieatire dealing with the present-day position of orlnaty 

anal^slB. ep advance of 51edlca1 Science can afford to neglect this bpok, 

which marks an epoch in tW progress of clinical pathology.” - Medical Time*. 
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Fourth Edition, Revised and Enlarged. In Large 8 ^ 0 . Oloth. 218. 

FORENSIC MEDICINE 

AND 

TOXICOLOGY. *. 

3 for tbc *11100 of ipractitionere anb ^tubente. 

IIY 

J. DIXON MANN, M.D., F.R.C.P., 

ProreBBor of Medical Jurisprudence and Toxicology in the Univorsity • f Manchester; 

PhyMiiMun to the Salford Iloyal Inflrinary. 

CONTENTS. 

Part I. — Fouknsio Medicine : — Introduc- 
tion. — Medical Evidence. — Legal Procedure 
in Scotland. — Examination of the Dead Body. 
— Age in its Medico-legal Relations. — Modes 
of Dying. — Signs of Death. — Personal Iden- 
tity.— Blood and other Stains. — Identity of 
the Dead. — Subjects involving Sexual Rela- 
tions. — Rape and Unnatural Offences. — Signs 
of Pregnancy and Delivery. — Criminal Abor- 
tion. — Infanticide.— Birth in Relation to Civil 
Law. — Life Assurance. — Medico-legal Bear- 
ings of Divorce. — Modes of Death resulting 
chiefly from Asphyxia. — Death from Electricity 
and from Extremes of Temperature. — Starva- 
tion. — Death caused by Burns and Scalds. — 
Mechanical Injuries and Wounds.— Special 
Wounds and Injuries. — Professional Respon- 
sibilities and Obligations. 

Part II. — Insanity; — Forms of Insanitj^. 
— Medico-legal Relations of Insanity. 

Part III. — Toxicology ; — Poisons in their 
General Aspect. — Corrosives. — Irritants . — 
Non-metallic Elements. — Gaseous Compounds. 
Fig. 20.- -Fracture from one-sided — Carbon Compounds, Fatty Gii^up, Abo- 

compression. matic Group. — Alkaloids and v egetable 

• Poisons. — Animal Poisons. — Index. 


FBXSS OPINIONS. 

By for the most reliable, most scienttvtc, and most modrre book on Medical Jurisprudence with 
which we are acquainted."— Medical Jourtutl. 

VTbls work will be of value to all those who as medical men or lawyers are evf^ged in casea 
where the testimony of medical experts forms a i>art of the evidence. ... A most useful work oV 
reference."— 7%6 Law Journal. . 

** We consider this work to be one of the best text-books ok fobenbic mbdicinr and To^G8i.ooY now 
. m PKiMT, and we cordially recommend it to students who are preparing for their examinations and also to ' 
praotitionerB who may be, in the oonrse of their professional work, called upon at any time to 1 ssist in the 
utvestigatlouB of a medico-legal case." — The Lancet, - . 
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Second Edition, Revised and almost Entirely Re-Written. 

WM aU the Original and Mang Additimud lUuMrationt. 30», 

s THE 

CENTRAL NERVOUS ORGANS: 

A GUIDE TO THE STUDY OF THEIR STRUCTURE IN 
• HEALTH AND DISEASE. 

0 By professor H. OBERSTEINER, 

TTniverNity of Vienna. 

TRAyUL^TED,^ WITH ANyOTATiONS Ayj) ADDITIONS, 

By ALEX HILL, M.A., M.D., 

MiiRtor of Downing (vollego. ^ 

PRESS OPINIONS. 

** Dr. Hill has emiclied the work with many notes of his own. . . . Dr. HilVs transU- 

tion is most accurate, the English is excellent, and the book is very readable. . . . Dr. 

Obersteiner’s work is admirable. He lias a marvellous power of marshalling together a large « 
number of facts, all bearing on an extremely intricate subject, into a harmonious, clear, 
consecutive whole. . . . Invaluahlk as a text-book.’*— /iriYMA J/erf tea/ Journa/. 

“ The FULLEST and most .accurate exposition now attainable. . • . The illustrative 
figures are of particular excellence and admirably instnictive.” — ATwd, 


in Large 8uo, with 190 iitustrationa. Handsome Cloth, ISs^ 

AN INTRODUCTION TO 

THE STUDY OF EMBRYOLOGY. 

By ALFRED C. HADDON, M.A., M.R.I.A., 

I’rofeiiHor of Zoology, Huysl CuUvko of Hvieiioe, Dublin. 

PRESS OPINIONS. 

**W£LL and (CLEARLY WRITTEN. . . . Manv important discoveries or theories are 

described, which are necessarily absent fr«>m Balfoure work.” — Nature, 

** Dr. Haddon has written the bkht of the three modem Knglish works on the subject.” — 
JDttUfn Medical Journal. 


In Large 8uo, Handsome Cloth, With Twenty-four Lithographed Plates and 
Illustrations in the Text. 26s, 

A TREATISE ON RUPTURES. 


By JOI4ATHAN F. C. H. MACREADY, F.R.C.S, 



a FBBSS OPINIONS, 

rjaecif ** A muib or wxaltii to those who will stady it—a great storehouse of vacts.** 

EdMurak M^Ueal /ouma/.— ** Cerudnly by far the most complktb and aoTROHiTATiyB woue on the 
Meet wftli wtflchwe are acquainted. The text ii clear and concise, the nnmerona illustrations are 
PBtvTOOBAme from nature; the author’s etatemenu are founded on an tnriqiin xsrav- 

“ TbI. mdlf I. . ooMTura iiowMMn pa th. rabjMfc- 
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, In Large im. Handsome Cloth. With Plates (4 coloured)^ lllustraitions,^ ’ 
and % Folding Diagrams. 24s. nelf 

PERNICIOUS ANiCEMIA: 

ITS PATHOLOGY, INFECTIVE NATURE, SYMPTOMS, 
DIAGNOSIS, AND TREATMENT. 

INOLUDINQ INVESTIGATIOm ON 

OTJEIJE: PjEi:YSI0r400Y of HJElMKOr^SIS. 

By william hunter, M.D., F.R.O.P., F.R.S.E., 

Physician to the London Pever Hospital ; Assistant-Physician. Charing Ci'oss Hospital i 
. Examiner in Medicine, Glasgow University, Ac., Ac. 

Contents. — Part I. Historical. Fart IL Morbid Anf.tom}r Part III. Experi- 
mental. Part IV. The Infective Nature of Pernicious Anssmia. Part. V. Etiology. 
Part VI. Symptoms. Part VII. Treatment. Part VIII. The Physiology of Blood*’ 
DestmetiBh. Part IX. Haemolysis and Jaundice. Index. 

** We can speak in the highest terniH as tu Dr. Hnnter's investigations on Heemolysis. which are some 
of the most elaborate and imstkuctive yet carried out. ... He has added greatly to what waa 
previonsly known as to the nature of the diBease.**~7iAe Lanctt. 


With Diagrams^ Demy 8vo^ 

ESSAYS IN HEART AND LUNG DISEASES. 

By ARTJITTR FOXWELL, M.A., M.D.Cantab„ F.R.O.P.Lond., 

Physician to the Queen’s Hospital, Birmingham. 

** These admirable Essays. Med. Journ, 


Second Edition, Meviied, Enlarged, and Re-Written. 

THE WORK OF THE DIGESTIVE GLANDS. 

By Professor PAVLOV, of St, Petersburg. 

translated into ENGLISH BY 

W. H. THOMPSON, M.D., M.Ch., F.R.C.S., 

King'* Professor of the Institute of Medicine^ Trinity College, Dublin ; Examine in 
Physiology y R.C.S. Eng. and Royal Cniv., Ireland. 

PRESS OPINIONS. 

**Fnll of new and interesting facts which should bo read and reflected LiK>n by all wb.3prMtiBo 
medicine. . . . The English translation is in all respects highly satisfactory.*’— 2'Ae Lancet. «> 

** A readable account of researches not unworthy to be compared with the inimitable researchea 
of Claude Bernard.”— Hritish Medical Journal. 


In Crown 8vo. With Frontispiece. Uapidsopne Cloth. 
THE HYGIENIC PREVENTION OP 


6s. 


c oivsxjBiiP’rxoiii'. 

Bt J. EDWABD SQUIBB U.P.H.Anb., 

Physician to the North London Hospital for Consumption and Diseases of th^^est ; Fellow of the 
Royal Med.-Chirurg. Society, and of the British Institute of Public Health, Ao., Ac. 

" GENERAL CONT ENTS. —The Nature of CoNSUMFTioN—PBEVBNtivM 
Measures: In Infancy, Childhood, School Life, Adult Life; Exercise, (Kbthing, Ldeti^ 
Uonsehold, Choice of Occupation, Residence — Stato Hygiene — M^aobmen!^ Br " ' 
BAbly Consumption : Question of Curability, Climatic Conditions, Trave^Hiig, Ao. 

^We can safely say that Dr. Rquibb'b work will ur>at study even by the most oultimted physleiad^. 
, ^ Although the book Is not a large one, it Is vuu. ov msTBuenva mAttbb, and is urrittewin a judiedoaa^’:^ 

dt, basIdeB being VXBTBBADABLB,”—rAsLaMOCf. V « ■ V 
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3d CHARLES GRIFFIN 4t COMP ANT H 

C«IFfAi’S “POCKET” series Of/mEDICAL 
REFERENCE BOOKS. 

Elegantly Bound in Leathep, with Rounded Edges fop the Poeket. 



*** The aim of the ‘‘Pocket” Series is to afford to the reader all 
th^ is essential in the most handy and portable fopm. Every 
idd to READY Reference is afforded by Arrangement and Typography, 
so that the volumes can be carried about and consulted with^ease by*the 
Practitioner at any moment. 

w ^ 

“ The blndins and general get-up are excellent and we have always found it euRy to handle, as it is 
extremely flexible."— Jl/edica/ Timt». 


OPINION OF “THE LANCET" ON ONE OF THE 
“POCKET" SERIES. 

Such a work aa this is really neceSSary for the busy practitioner. The field 
of medicine is so wide that even the best informed may at the moment miss the 
salient points in diagnosis ... he needs to refresh and revise his knowledge, 
and to focus his mind on those things which are essential. . . . Honestly 

executed. ... No mere complication, the scientific spirit and standard main- 
tained throughout put it on a higher plane. . . . Excellently got up, handy 

and portable, and well adapted for ready reference.” — The Lancet, 


FOURTH EDITION, REVISED, AND ENLARGED, Pocket-Size, Elegantly bound in 
Leather, Rounded edges, 8a, 6d, 

A MEDICAL HANDBOOK 

fov the use of practitioners anO StuOents. 

BY 

R. S. AITOHISON, M.B. (Edin.), F.R.C.P., 

Physician, New Town Dispensary, Edinburgh; Visiting Physician, St. Cuthbert's Hospital, 

Edinburgh, Ac., Ac. 

WITH NUMEROUS ILLUSTRATIONS. ^ 

General Contents. —introduction — Diagnosis, Case-Taking, Ac. — Diseases of the 
Ciroulatory System— Diseases of tfa^ Respiratory System — The Urine— Diseases of the 
Ur^ary System— Diseases of the Digestive System— Diseases of the Nervous System — 
Diseases of the Hiemopoietic System— Gonstitational and General Dpeases — Fevers and 
Miasmatic Diseases —General Data, Rules, and Tables useful for Reference— 
mtnrteni Examination— Rnles for Prescribing — Prescriptions. 


“Remarkably well dona 
.eompaotsloe make 


PRESS OPINIONS.! 

?!^? is acrorate and clearly Jl^nSEed, and^ita 

l0sRbouttl~~ 


AsMrtoaa Mtd. 


:e8 it convenient for ready reference by those who wish to refresh their memorieslbMt the'ch^s 
KNBe suh^t in medicine."— Lancet. ^ vhw.| 

means of ready reference, most complete. The busy practitioner will often turn to its DHea**— Jbnm 
rtoon Jfed. uissoetaeion. vmm, 
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^ 

Gpiff^n’s Pocket-Book Sepies. 

FIFTEEN^B edition Reused. Pocket-Size, Elegantly bound in Leather. 

With Numerous Illustrations, 8s, 6d, 

■A SURGICAL HANDBOOK, 

For ^actitioners. Students, House-Surgeons, and Dressers. 

BV 

CAIJtD, M.B., F.n.O.S., & C. W. GATEiOART, M.R, B'.RO.S. 

^ The New hiduion has^hecu thorouj^hly HevistMl eukI piirtly Ke-written, niuoh 
^new matter ana many llliisu'atidns of new Siirgieal Appliances have boon iiitroilueod. 

* General Contents. -- Caae-'laking — Treatmont of Patic^tits lieforo ^nd after 
Operation AuEosth'ita s : (lenenil ami Local Antiseptics and Wound Tnmtnient — 
Arrest ^of Haemorrhage — {Shock and Wound- Kever— Kinergciicy Ciises- 'I'rachootomy: 
Minor Surgical Operations — Handagiiig -Knictiires - Dislcxiations, Spr:iins, and lirniBes~— 
Appliances and Civil Anibuhiiice Work — M assage — Surgical Applications 
of Klectricity Joint-hixation and Vixe^l Apparatus — ’I’lie Urine- The Syphon and its 
Uses Lrussea and Artificial Limbs — Plaster-Ca.sting — Post-Mortem Kxamination — 
Appen<lix : Various Useful Hints, Suggestions, and Ilecipes. 

PRESS OPINIONS. 

“ TiIOKOIKIHTjY PttACTlCAt. AM* TRCSTWOHTIIY, WCll U|> tO eIrIp, CLKAIt. ACGUIIATK, ANI> HOCOINCT. TllS 

book 18 bantly, and very well up.”— 

Aumirablv aukanqui). Tin* best pruetical liltlo work wo have soon. Tho iiiattor i» as irood as the 
tiiaQiior.”— £</tn6Mr9A Mtdical Jounutf, 

service to tho Practitioner who waiitH a useful v<t<te niecumr~~ltriti»h MtUieal Journal. 
“Pulflla admirably tho objects with which it has been written.*’— (//oii^orD Altdtcnl Journal. 

“ mil BXCKLLKNT LITTLK wouK. Clear, coiiclse, an<) very roailahle. (lives attention to ImportanI 
uetaiis often omitted, but absolutri.t nkcrshakv to nccckrb.”— 4f/(«a;cHin. 


FOURTH EDITION, Revised and Enlarged, Leather, Rounded Edges, with 
128 li/ustrations and Folding-plate, 8s, 6d. 

THE SURGEON’S POCKET-BOOK. 

SpecEalls adapted to tbe public Aedical Setvicea. 

By Major J. H. PORTER. 

IIEVISKD AND IX URKAT PART RRWRtTTKN 

By^Brigade-Suhokon C. H. Y. GODWIN, 

hate Professor of Military Murgery Iti the Army Medical Giclioul. 

I PRliSS OPINIONS. 

^ “ Every Medical Officer is recommended to have the ‘ Surgeon’s Pocket-Book,’ by Surgeon- 
Major Porter, aMsessiblo to refresh his memory and fortify his judgment.”— Precis of Field- 
^Service Medicanirrangemenis for Afghan War, 

The pi£Be^ editor-Brigade-Siirgeon Godwin- has introduced so much that is now and 
fiwtical, thatJTe can recommend tbi^ * Surgeon’s Pocket-Bo(»k ’ as an invaluablb guide to 
ul engaged, c^ikely to be engaged, in Field Medical Service.” — Ltincet, 

“ A com^te vadt meciim to guide the military surgeon in tho field .”— Medical 
- Journal • 
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Gpiffln’s Pocket-Book S«(pies. 


THIRD EDITION, Thoroughly Reuiaed and Partly l^-wntten, with over 600 Pages. 
Pocket Size. Leather. Illustrated. Price 8s. 6d. net. 

A HAND-BOOK Otf HYGIENE.- 

By LT.-COLONEL A. M. DAVIES, D.P.H.Camb., 

iMte A»8i8tant-ProffHoy of irygiene^ Army Medical School. «. 

General Contents. — Air aii<l V^entilation—Water and Water Supply — Food and 
Dieting — Removal and Disposal of Sewage— Habitations — Personal Hygrene— Soil® apd 
Sites ~ Climate and Meteorology ~ Causation and Prevention of Disease — Disinfection.' 

“ We are very glad to see that a Second Edition of Licfft -Cefi. Davies* Handbook oj 
Hygiene has been called for, as it is one of tuk best of the smaller manuals. In the 
preparatian of this edition the author has made no changes in the plan of the work, which 
» a veritable midtuni in parvo. but has brought cadi subiect ii]) to date. . . . Foi 

those desirous of focussing their general sanitary knowledge rapidly, and with the 
minimum of reading, this handbook may be strongly recommended, for wk know ok nc 
OTHER VOLUME whicli furiiishes so much real inform ateon in so small a compass.”— 
British Mediml Journal. 

“The work will krove most useful to those actually and actively engaged in appoint- 
ments dealing with fiucstious of ))ublic health, and for such wk know of no BE'rrER work.’ 
The Lancet. 

Pocket-size, Leather, with Illustrations {some in Colours). 10s. (\d. 

OUTLINES OF BACTERIOLOGY 

A PRACTICAL HANDBOOK FOR STUDENTS. 

On ailae JR X« 4 ^ C X S X> S: XMC X O R O » X S: 

(Ouvrage couroniie par la Kaculte do Mcdccinc de Paris). 

By Dk. L. H. THOTNOT, and K J. MASSlilLTN, 

ProfesatMir agri^gii ft la Faciiln*. Mddoclii Mdilecin Vetdrinairo. 

doH llOpitau.x. 

Translated and adapted for English ITse, with Additions, 

By WM. ST. CLAIR SYMMERS, M.B.(Abku]).), 

Professor of Pathology an>) Buoierudogy, Govt. Medical School, Cairo: late Assistant Bauleriulogint, British 
Tnstitut-e of Proventivo Medicine, don; Puthologist, l.ancashire Gountv Asylum. 

Prestwick: and Piuhologist. Gem>ral lluspiial, llirniingnaui, ac., ere. ^ 

**SiNOULAKLY FULL AN i> COMPLETE. Cciniparea very favourably ill this respect with many luanuali 
of much larger size." The Lancet. 


Pocket Size. Leather, With Rounded A'dyes for the Putket. 

With Illustrations. 10^. ^d. 

THE DISEASES OF CHILDREN, 

A CLINICAL HANDBOOK. 


Bv GEO. ELDER, M.D., E. 1 {.C.P.(Ed.), and 
.J. S. FOWLER, M.B., F.R.O.I’.(Kd.), 

Oliuical Tutors, Iloyal iiiflrniary, Edinburgh; Phy.sicians for Out-patieqts, I^wh. 

**The Authors are to he congratulated on the large aniouiit of «‘nformation which they have 
compressed into a small space. Concise, . . . accurate, . . . convenient." The Praetit{oner.s 

— ^ ^ 2 : 

LONDON: EXETER STREET, STRAND. 


MEDICAL POCKET-BOOKS. 23 


GpifVin*s Pocket-Book Sopic^u 

Pocket Size. Leather. With Frontispiece. Se. 6d. 

A handbook of 

HNedical JurispBudence and Toxicology, 

FOR THE USE OF STUDENTS AND PRACTITIONERS. 

By william A. BREND, M.A.Cantab, M.B., B.Sc,LoifD., 

* Late Scholar of Sydney Sussex ColleRo. ('nmbridge, of the Inner Temple, 

llarrister-at-Law. 

Contents. — Part li Mis^xigal Jurisprodengk. Introduction.— Identification of the 
laving. — Identification and Examination of the Dead. — The Medico- Legal Relations of 
Death. — Signs of Death. — Death from Cause.s iimially loading to Aspliyxia.-iDoath by 
Burning, Sunstroke, and Electricity. — Death from Cold and Death from Starvation. — - 
Wounds and Mechanical Injuries. — Matters Involving the Sexual Functions. -Pregnancy 
and Legitimacy. — Criminal Abortion. — Birth. — Infanticide. — Forms of In.sanity. — Legal 
Relationships of Insanity and other Abnormal States of Mind. — Medical ExaminatioiiH 
for Miscellaneous Purposes. — I'ho Obligations, Statutory and Moral, of the Medical 
Man. — Evidence and Procedure as regards the Medical Man. Part II. — Toxicolooy. 
General Facts with regard to Poisons. -Corrosive Poisons. — Irritant l.^oisons (Metals and 
Mon-Mctals. — Gaseous Poisons. — Poisonous Carbon Compounds. — Poisons of Vegetable 
Origin.— Poisons of Animal Origin. — Appendix. — I ndex. 

Wa recommend it a •> a trustworthy work . . . one espeolally suitable for Htudimts and praotitioneri 
ef medicine . . . the neoeesary facts only are stated.’*— 

See also **F0SEN8tC MEDICINE AND TOXICOLOOY,*' by J. DIXON MANN, M.D., F.R.C.P., p. 16. 


Latest addition to the Series. 

Bound in Leather^ with Maps and Plates in Colours. 1 28. Gf/. net. 

Tropical Medicine, Hygiene & Parasitology. 

0 A Concise and Practical Handbook for Practitioners 
* and Students. 

By gilbert E. BROOKE, M.A,, L.K.C.P., D.P.H., 

Fort Health Otticer, Slngayiore, Straits Sottlemoiits. 

CoNTBNTB.^Introductory.— Climatology.— Food, Exercise, and Clothing.— Hygiene of 
the Mouth.- Pregnancy and Infant Feeding in the Tropics.— Classification of Animal 
Parasites. — V^etable Parasites.— Cestodes, Trematodes and Nematodes.— Mosquitos. — 
Fleas and Ticks. — Snake and Other Venomous Bites.— Ankylostomiasis.— Beriberi.— 
Bilharziosis.— Blackwhter Fever.— Cholera.— Dengue.— Diathermasia and Phoebism. - 
l^tomiaais. — Draconiiasis. — Dysentery .—Filariasis. — Granulo ma Endemica. —Granuloma 
^T^iicrea. — Hepatitis and Liver Abscess.— Kala-azar.— Leprosy.— Malaria.— Malta Fever. 
— Plague.— Skin Diseases of the Tropics.— .Small-])ox.— Spirillar Fever. --Sprue.- -Try- 
imtnosomiasis.-^Kaws. — Yellow Fever. -Microscopy. — Photography. — Disinfection. — The 
Bisod. — luteruanonal Sanitary Conventions. -Vegetable Poisons in the Tropics. 
Collection BAod-su eking Flies, Ticks, Ac.— Ari»KNi>iGKs.— I ndex. 

**Can be ci^ndeiitly rucotnirieiiiiurl . . . an iidiiiirubU: — A'aftov?. 

** To JiBvc Stained to Hiich excelleiiire III ii 8 t have riieiiiit on oiKinnoiiM ainouiit nf i'cai 1 in»: ami study 
■ . . and inpiniost every yiage of tlie Iniok this hard work in evidenced..'' —/fr»V/AfA Mt'dirnf JovnmL 
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CHARLES ORIFFIE A GOMPANTS 


Sixth Sditioh, Revised . With Eutnerous Illusj ^ ations . 5s . 

AN INTRODUCTION TO THj STUDY OF 

I ID "W 1 E I?/ "Z; 

For the Use of Young Practitioners, Students, and Hidwives. 
By ARCHIBALD DONALD, M.A., M.D., C.M.B^din., 

Obstetric Physician to the Manchester Royal Infirmary; Hon. Surgeon to St. Mary's Hospital 
for Women, Manchester. 

General Contents. — Introductory : Aiiatoiiucal and Physiological. 
Part IB — Pregnancy in its Regular Course. Part HI. — Natural Labour. 
Part IV. — The Lying-in Period and its Management. Part V. — Irregular 
Pregnancy. Part VI. — Irregular Labour. Part VII. — Irregularities 
during the Lying-in Period. — Index. 

British Oyncecoliwical Journal— H ighly cukditable to the author, ami nhoukl prove 
of GREAT VALUE to Slklwifery Students and Jiiiiior Practitioners.’* 

Sheffield Medical Journal — “As an introduction to the study of Midwifery, no better 
BOOK could be placed in the hands of the Htudent.” 


Fourth Edition, Thorougklj/ Revised,, In Grovm 8ro, loith Illustrations, 

78. Qd. 

OF 

THE DISEASES OF WOMEN. 

A CONCISE HANDBOOK FOR STUDENTS.* 

By JOHN PHILLIPS, M.A., M.D., F.R.C.P., 

Professor of Obstretric Medicine and the Diseases of Women. King's Oollego H spitul; Senior Physician 
to the British Lying-in Hospital ; Examiner in Midwifery and Disenses of Women, 

ITniversity of London, and Roynl College of Physicians. 

PR£SS OPINIONS. 

“ Contains a great deal of information in a very condensed form. . . . The 
value of the work is increased by the number of sketch diagrams, soini of which are HIOHLT 
TNOEjiious.”--iiW<w. Med. Journal. a- 


“ Dr. Phillips’ Manual is written in a succinct style. He rightly lays stress on 
Anatomy. The passages on case-taking are excellent. Dr. Phillips i^ery trustworthy* 
throughout in his views on TiiERArEUTics. He supplies an excellent series of simple 
.VALUABLE PRESCRIPTIONS, an INDISPENSABLE REQUIREMENT f Or studentS. .SllLjrecf. 

“Tliis EXCELLENT TEXT* BOOK . , . gives just what the student 

The prescriptions cannot but be helpful .” — Medical Press. 


enes of 
it r»ii 
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Second Edition, l^oroughly Revised. With numerous Tables ancT Illustrations. 

I>A.XRY CHEIfflST'RY' 

FOX SAIRT 1UHABXR8, CHXUI8T8, AHD AHALT8T8. 


A Practical Handbook for%Dairy Chemists and others having Control 

I of Dairies. 

By H. droop RICHMOND, F.I.C., 

^ Chemist to tiie Ayloshury Dairy Company. 

Contents.-— I. Introductory -The Constituents of Milk. II. The Analysis of Milk. 
III. J^ormal Milk : Its Adulterations and Alterations, and their Detection. IV. The 
Qlteiical Control of the Dairy. V. Biological and Sanitary Matters. VI. Butter. 
VU. Other Milk Products. VIII. The Milk of Mammals other than the Cow.*— 
Appendices. — Tables. —iNiVir.x. 

“. . . In our opinion tlie book is the best contribution on the suiuect that has yet 
APPEARED ill the English language."— 


In Crown 8vo. Fully llluHtrati^d. 2 b. 6<1. net. 

THE LABOEATOBY BOOK OF 

DAIRY ARAI.YSIS. 

Bv H. DROOP RICHMOND. F.I.C.. 

Aualyist to the Aylesbury Dairy C«.>., Ltd. 

Contents. — Composition of Milk and its Products. — Arial 3 'siKof Milk. — Ana^'sis o£ 
li^id Products. — Application of Analysis to the Solution of Problems, — The Analysis 
of Butter. — Analysis of Choose. — Tables for Calculation. — Standard Solutions. — I ndex. 

Without doubt the best contribution to the lltoraturc of Its subjocl that ban ever been written."— 
Mtdical Tiin€». 

Fully Illustrated. With Photographs of Various Breeds of Ctittlo, &c. (is. net. 

MILK: ITS PRODUCTION AND USES. 

With Chapters on Dairy Farmingr The Diseases of Catt'e, and on the 
Hygiene and Control of Supplies. 

By EDWARD F. WILLOUGHBY, 

M.D. (Loud.), D.r.ll. (Lund. undCainb.). 

A* A good invostiiient to those in tlie least iutorestcd in dairying. Exce loutly bound; printed on good 
I pamr, and well illustrated, runuiiig to '2it9 pages, the piirch’iser gets at the pric; of a novel a work which 
will stand good as a work of reference for -oiuo years to come. A Gazette. 

*• We cordially recommend it to everyone who has anything at all to do with milk.”— Dairy World. 

In Crown Svo. Handsome Cloth, fully Illustrated. 10s. 6d. 

PLESH FOODS! 

Their Chemical, Microscopical, and Bacteriological 
* Examination. 

By a AINSWORTH MITCHELL, B.A., F.I.C., F.C.S. 

^ Abridged CoNTENT.s. — Muscular Fibre. — Connective Tissue, Blood. — The Flesh of 
Afferent ^n^als. — Methods of Examining Animal Fat. — Preservation of Flesh. — 
^ausages.— ^eat Extracts and Peptones. — Cooking —Poisonous Flesh. — The Animal 
Faras^s owFlesh.— Bacteriological Examination. —Ptomaines. — I ndex. 

** A booV which no onr wliose duties involve cbiiBiderattons of food-supply can afford to bb 
^WIZHOVT."— Jlfwfticfpaf Jounm. 

^ _ 
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CHARLES OBIFFIN A COMFANrS 

_ _ — 

WORKS by A. WYNTER BLYTH, M./k.C.S., F.I.G., 

Barrltter-at-Law, Public Analyst for the Oounty of Dayon, and Medical Officer of Health 
for St. Marylebone. 


Sixth Edition, Thoroughly Revised. Wi^ additional Tables, Plates, ^ 
and Illustrations, ^s. 

FOODS: THEIR COMPOSITION AND AjlAIJSIS. 

By a. WYNTER BLYTH, M.R.C.S., F.I.C., P.aS., 

Barristor-at-Law, Public Analyst for the County of Devon, and Medical Officer of Health 
for St. Marylebone. 

And M. WYNTER BLYTH, B.A., ll.Sc.* F.C.S,, 

• Analytical Chemist. 

Abkidced Contents. — H istory of Adulteration — Legislation — Apparatus — “Ash” — 
Sugar — Confectionery — Honey —Treacle — Jams — Starches — Flour — Bread — Oats — Bar- 
ley — Rye — Rice — Maize — Millet — Potato — Peas — Lentils — Beans-T-Milk — Butter — 
Cheese— Lard — Tea— Coffee —Cocoa and Chocolate — Alcohol — Principles of Fermentation 
— Yeast — Beer— Wine — Vinegar — Lemon and Lime Juice — Mustard — Popper — Almonds 
—Annatto — Olive Oil —Water— Appendix : Adulteration Acts, &c. 

PRESS OPINIONS. 

^“rhis well-known and standard work on foods . . . up to modern requirements in 
regard to the detection of the adulteration of foods ... a very valuable and trustworthy 
giude to the modern analyst.”— y^ancef. 

“ The position of this work is thoroughly established, and it is well-known ^d properly 
regarded as almost indispensable by all engaged in analytical chemistry.” — Chemical Newa.^ 

“There is no important article of fooil that is not individually dealt with.”— 

Jotmml, 


FOURTH EDITION. In Largre 8 VO 9 Handsome Clotii. 
with Tables and Illustrations. 21s. net. 

POISONS: THEIR EFFECTS AND DETECTION. , 

OENERA14 CONTENTS. 

I. — Historical Introduction. II. — Definition — Classification-^Statistics — Connection 
between Toxic Action and Chemical Composition— Life Tests — General Method of Pro- 
cedure— The Spectroscope— Examination of Blood and Blood Stains. Il^r-Poiaonous 
Gases. IV.— Acids and Alkalies. V. — More or less Volatile Poisonous Substances. 
VI. — Alkaloids and Poisonous Vegetable Principles. VII. — Poisons derived from Living 
or Dead Animal Substances VIII. — ^The Oxalic Acid Group. IX. — Inorganic Poisons 
— Appendix ; Treatment, by Antidotes or otherwise, of Cases of PcMoning— Index. 


PRESS OPINIONS. 

‘‘ Undoubtedly the most complete work on Toxicology in our languagi ?^ — The Analy ^* ' 
“Asa PRACTICAL cniDE, we know no better work.”— Lancet, ^ ^ 

“ One of the best and most comprehensive works on the subject .” — SaturiA ^ 

“ A sound and Practical Manual of Toxicology, which cannot be too 
mended. . . . One of its chief merits is that it discusses substances w! 

overlooked .” — Chemical Naoa, _ 


^rmly recoil 
have been 


LONDON : EXETER STREET, STRTaND. •• 





STUDENTS' HANDBOOKS. 


27 


In Crown Urdf^loth^ -pp, i-viii -j- 274- Price 7s. Gd. net. 

\ “ PISJiMPJNTS*' In/ the same A uthor. 


Unijonn with 


TOXINES AND ANTITOXINES. 

By carl OPPENHEIHER, M.D., Ph.D. 

TkANSlAkL) b'KOM THK GeKMAX UV 

C. AINSWORTH %IITCHELL, B.A., E.C.S. 

^ With many Additions by the Authors. 

^C0rfVBNT8P^General Part. — Introilucjtion. Behaviotir of Toxines towards Antitoxines. 
— Endotoxines and Bacterial Proteins. Speoial Part. —I. The Tkuk Toxines. — D iphtheria 
i^oxiae and Aiftitoxine. -Tetanus Toxine and Antitoxine. — Botulism Toxine. — Pyocyanens 
^oKne. — Toxine of Symptomatic Anthrax. — Bacterial llmmolysines. II. Endotoxinks and 
OTHEU Baci'KIIIAL Poisons. — C holera Virus.- 'ryplioi<l Virus. — Bacillus tJoli Communia. — 
Dysentery. — Plaj'iie TAiiie. •^^^noumotoxiiie. — (lonotoxinc. — Streptotoxine - Poisons of the 
P^bercle Bacillus. — M:illeine. — Anthrax Poison. — llo^^-cholera. -Malij^nant (Edema. — Swine 
rPlague. — Metschnikoif ’s Vibrio. — Dysentery Toxine. 111. The Vec^ktahlr ^XINR.S. — 
Riciiie. — Abrine. — llobine. — Hay Fever Toxine. IV. The Animal Toxine.s. — S iiai^ Toxines. 
— Toad Toxine. -Salamander Poison.— Spider Venom.— Scorpion Venom. — Fish Venoms. — 
Toxine of Fatigue. — Bibliograiiby. — I ndex. 

** For weiilth of defjill we have no ioiiall work on Toxiiiea whirh tMiiials Mio one iiniliT review . . . the 

translator has done hlw work esuiffnlly ainl well. ’ MfUical yVwirn. 


In Grown S'ro. Jlaiid.^ome Cloth. 7b. Gd. net. 

FJBRMJBNrrS AND THEIR ACTIONS. 

A TEXT-BOOK OH THE CHEMISTRY AND PHYSICS OF 
FERMENTATIVE CHANGES. 

By carl OPPENHEIMER, Pii.D., M.l)., 

Of the Vhysiological Lnatltutc ut Krlangen. 

Translated from the German nv 

C. AINSWORTH MITCHELL, B.A., F.I.C., F.O.S. 

Abridged Contents. — Introduction. — Delinitioii. — Chemical Nature of Ferments. — 
Influence of External Factors. — Mode of Action.— Piiysiological Action. — Secretion. — 
Importance of Ferments to Vital Action. — Proteolytic Ferments. -'I’rypsin. — Bacterio- 
Wtic and Hamiolytic Ferments. — Vegetable Ferments. — Coagulating Ferments. — ' 
Saccharifying Ferments. — Diastases. — Polysaccharides. — En/.yxncs. — Fernioiits which 
decompose Glucosides. — Hydrolytic Ferments. — Lactic Acid Fermentation. — Alcoholic 
Fermentation. — Biology of Alcoholic Fermentation.— O.xydases.— Oxidising Fermenta- 
tion. — Bibl iography . — 1 N n ex. 

• ^ucha veritable iniUfum in jtarvo ban iie\'rr yet A|>|M?ai'efl. The niithor liiis set himself the. task of writing a 

work on Ferments tlijit should eiiibrnee human ernditioii on the snhjeid.”-- nrfwn'n .ftnininf. 


In Medium Sro. Ilaudsonn Cloth. With Xutnerons Illust rut ions. 
Each Volume ('Vimfletk in Itself, and Soj.n Sefauatelv. 


TECHNICAL MYCOLOGY! 

THE UTILISATION OF MICRO-ORGANISMS IN THE ARTS AND MANUFACTURES. 
By Dh. FRANZ LAFAR, 

Professor of FermAtatlon-Physiology and Bacteriology in the Technical High School, Vienna. 

With an Introduction by Dr. EMIL OHR. HANSEN, 

Principal of the Oarlsberg Laboratory, Copenhagen. 

^Translated by CHARLES T. C. SALTER. 


VoV ^.-SGHIZOMYCETIC 


FERMENTATION. 16s. 
Vol.#I.-EUMYCETIC FERMENTATION. 

_ of Vol. II. was issued seimintely at 7s. tJd. Copies of Part H., Vol. II., iiave, 

therefore, beel bound up to miable tliose pfissessitig Part 1. to complete their copies. 

^ ** The first work of the kind wulch can lay claim to eomplotencw in the treatment of a fascinating subject. The 
fuui is admlrable^the claHsiflcatlon simple, the stylo is gtKMl, anil the tendency of the whole volume is to convey 
sore Information SAho rcailei*.'‘~LaiM»L • 


LONDON : EXETER STREET, STRAND. 
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CHAMLES GRIFFIN As COMPANY’S 


WORKS by J. R. AINSWORTH DAYIS/M.A., F.Z.S., 

PROFESSOR OP BIOLO<3Y, UNIVERSITY COLLEOB, ABBBYn'WTTH. 

AN ELEMENTARY TEXT-60OK OF 

B I O Xj Q C3- “Z". 

SECOND EDITION. In Two Parts. 

Part I. Veoktaule Morpholocjy ani> PHYSfOLocJY. With Complete Index-Glossary 
and 128 Illustrations. Price Ss. (id. 

Part II. Aximaj^ MoHPiioLoiiY and Piiysioidoy. With Complete Index-Glossary 
and 108 Illustrations. Price I Os. (id. 

A’ AC a r A It T SO L I) S K P A It A T K L Y. 

Note. — T he iSki'OND EnmoN has been thoroui^hly Rcvisj^id and Enlarged, and 
includes all the leading selected Tvpks in the t arioiis Organiif (Groups. 

« PRESS OPINIONS. 

Of the Second Edition, the Brltisk Medical Journal says: — “Certainly tub best ‘biology* 
with which we arc acquainted, and it owes its pre-eminence to the fact- that it is an exgrllbnt 
attempt to present Biology to the Student as a i^ourklatkii and complete science. The 
glossarial Index is a mo.st usf.ful addition.” • 

Third Edition, Revised and Enlarged. With numerous Illustrations. 8s. 6d 

THE FLOWERING PLANT, 

«S ILLUSTIMTINS THE FIRST PRINCIPLES OF BOTAHT. 

Specially adapted for London Matriculation, S. Kensington, and University Local 
Examinations in Botany. 

With a Supplementary Chapter on Ferns and Mosses. 

“ It would be hard to find a Text-book which would better guide the student to an accurate 
knowledge of modem ^scoveries in Botany. ... The scientific accuracy of statement, and 
the concUe exposition of first principles make it valuable for educational purposes .” — Journal of 
Botany, 

Recommended by the National Home-Reading Union ; and also for use in 
the University Correspondence Classes. 


In Small Post 8vo, Interleaved for the use of Students. Authorised English 
translation from the Third German Edition. Limp Covers, 4s. 

A ZOOLOGICAL POCKET -BOOK 5 

OP, Synopsis of Animal Claasifleation. 

Comprising Dsfinilwns of tfte Phyla,, Classes, and Orders, with ei^plcmatory 

Remarks and Tables, 

By Dr. EMIL SELENKA, 

Professor in the University of Erlangen. ; 

TraNaSLated by Prof.iJ. R. AINSWORTH DAVIS. 

“ Dr. Selenka*8 Manual will be found useful by all Students of Zoology. It is a compbbhbmsivx 
and successful attempt to present us with a scheme of the natural arrangement of the animal 
world.” — Edin. Med, Journal, f 


THE PHYSIOLOGIST’S NOTE-BOOK. By Amx Hill, 

M.A., M.D., Master of Downing College. In I^arge 8vo. ‘Cloth. WiUlb 
Numerous Illustrtitions and Blank Pages for MS. Notes. 6d. 

Th€ Lancet sayH of it: — “ The work which the Master of Downing College modestly compj^s to a Noto» 
book la M APMiXABLR coMPKKDiL'Bi of our present information . . . will be a kbal ACQUisiTnjw to Stodsnta 

• * • TOSBNTiAL i^iNTs. . . . The TYPooBApniCAi. ARRANOBMENZ is a Chief featuili of the book. 

• . . Seenrea at a glance the kvidkxck on both sidea of a theory.’* • ^ 


LONDON : EXETER STkEET, STRAND. 
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STUDENTS' TEXT-BOOKS. 


In Large Gt^wn 8vo. Handeome Cloth. Beautifully Illustrated. 

\ {Griffin’s Science Series.) 

THE F|I.ANT CCLI.: 

Its Vital Processes and Modifications. 

By HAROLD AXEL ^HAIG, M.B., B.S., M.R.C.S., L.R.G.P. 

This Volume contains a uniqtia and beautiful scries of micro-photographs and many 
illustrations from drawings by the author. 

For Medical Students in the Branch of Botany, and Biology generaliy. 


By WI] 

rin the Viuttirii 


WILLIAM STIRLING, M.D., Sc.D., 


iuUiria Uiiiv«'raity, lirHckotibiiry ProrvMHur of IMiyHitildKy mid HiiituluKy 111 the 
Owciiii Ilollcgts, MAiiclieHtcr. 


FOURTH EDIT I OH. Almost entirely Re-Written and Considerably Enlarged, 
with 620 pp. and over 460 Illustrations, 15s. net 

OUTLINES OF PRACTICAL PHYSIOLCfGY: 

A Manual for the Physiological Laboratory, including 

CHEMICAL AND EXPERIMENTAL PHYSIOLOGY, WITH REFERENCE TO PRACTICAL MEDICINE. 

Part I.~Ghemioal Physloloery* 

Part II.— Experimental Physiologry. 



Fig. 11 8. -horizontal Myograph of FrediSricq. M, Glass plate, moving on the guides 
/,/; I, Lever; m, Muscle; p, e, c, EleetrodeH; T, Cork plate; a, (’ouiitorpoise to 
lever ; i?, Key in primary circuit. 


"Professor Stirlin/^ms proiiiieed Til K best text- book on imiactical physiology which has 
APPEARED SINCE the^iibliciition of Sir J. Burdon-Sanderson’s and Ium collaborator's well-known 
’Handbook to the Puysiological Laboratory/ published in 1875. The text is full and accurate and 
Ithe illustrations are numerous and well executed. . . . We do not tliink that the reader will 
ANYWHERE rtnto> REMARKABLE and INTERESTING a collection of experiments on tho eye, car, and 
skin asare her^siven. . . . The work will prove a useful reminder even to lecturers.”— 7’Ae 
(on the New Edition). 


^ m Bar ’tJoim aiauatae MLutlaov* 

OUTLINES OF PRACTICAL HISTOLOGY. 

. SsooMD EllmoK. In Extra Crown Svo. < Cloth. 128. 6d. 
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CHARLES GRIFFIN A COMPANY’S 

■ ^ r — 

In Extra Crown Svo, with Litho-plated and Numerous IltustratlMis. Cloth, Hs, M, 

ELEMENTS^ OF 

PRACTICAL PHARMACY AND DISPENSING;, 

By william ELBORNfE, B.A.OANTAa, 

DemoiiHlrator cif Materia Mediea ntid Teaetmi* of FiiArniacy at (Tiiivei'Hity College, Jjoiidou; PliarmaciBt to 
nriiversity College lio.spiial : Member of the rharmaeentieal Sociofy of Onnit Britain; Fellow of the 
Chemical mid Ijiiineati Socioiiesof London ; formerly AMsistant- Lecturer in l’! “rniaii»^ ^ 
ami Materia Mediea .it tlie OweiiH Collegi', ManeheKier 

“ A work wliich wo can very highly recomnicnd to the perusal of 11 Students of 
Medicine. . . . Admiiiahlv adai'Tkd to their requirements.” -Edinhurgh 

Journal. 

“ Mr. Klbornc evMeiitly appreciates the licquireinentS of ivledical Students, and 
there can t5e no doubt that any one who works through this Course will obtain anr^ 
excellent Snsight into Chemical Pharmacy .” — liritish Madical Journal. ^ 

“The system . . . which Mr. Elboriie hero sketches is thoroughly sound.” — 

Chemist and Drwjgist. 

*** Formerly Published under the Title of ‘^PHARMACY AND MAJERIA MEDICAL 

% 


THIRD EDITION. Rerised,^ brought updo-date^ and re-issued at (i«. net. 

A SHORT MANUAL OF INORGANIC CHEMISTRY. 

By a. DUrilE, rh.D., E.R.S., and WILSON HAKE, 

IMi.D., F.IX?., F.O S., of tlio Westralristor Hospital Medical School. 

“A well-written, clear, and accurate Elementary Manual of Inorganic Chemistry. 
. . . We agree heartily in the system adopted by Drs. Dupre' and Hake. Will 

MAKK ExPERIMKNTAL WoRK TRKIILY INTERESTING RKCAU.SE INTELLTOUJLK.”— i9a^?4rday 
Review. 


WORKS by Prof. HUMBOLDT SEXTON, F.I.C., F.C.S., F.R.S.E., 

filangow and West of Scotland Technical College. 


OUTLINES OF QUANTITATIVE ANALYStS.. 

With Illustrations. FIFTH EDITION. Crmm Svo, Cloth, 3s. 

“A practical work by a practical man . . . will further the attainment of 

accuracy and method. ’’—t/owmoi? of Edv^alion. 

“An ADMIRABLE little volume . . . well fulfils its purpose. 

“ A COMPACT LABORATORY GuiDK for begiuncrs was wanted, and the want has been 
WELL SUPPLIED. . . . A good ahd useful book.” — Lancet. 


By the same Author. 

OUTLINES OF QUALITATIVE ANALYSIS.' 

WWi Illustrations. FOURTH EDITION ^ Revised. Crown %vo, 3s, 6d.^ 

“The work of a thoroughly practical chemist . . . and one '^ich may ^ 

unhesitatingly recommended. Medical Jowmal. Ii 

“Combed with great care, and will supply a want .”— of Edwsatim. 

LONDON : EXETER STREET, STRANd/^ 
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Fipth Edition, Tl^ouijhly Reoiaed. Large Crown Svo. 
Handsome Cloth. •!«. 

MANUAL i OF AMBULANCE. 

4, SCOTT RIDDELL, M.V.O., C.M., M.B., M.A., 

8BRIOR SUROBON AND LBCTUHKR ON CMNICAL Sl-HOKRY, ARKUDKNN HOYAFi INFIRMARY; K.VAMINKR IN CLINICAL 
BCROKR'bTU TIIK UNIVXHflITY OF BIllNIUrROII : K.KAUINKR TO THX RT. ANDHRW’h AMDULANCK 
^ JsaOClATION, GLAROUW, AND TIIK ST. JOHN AMIIIJLANCK AHSOCIATIUN, LONDON. 

With Numerous Illustrations and 6 Additional Full Page Plates, 


/ Qenoral Contents. — OutlineH of Iltiman Anatomy and Phyxioloj^y — I'lie TriangiilaffBandage- 
and its Uses — The Roller Bandage and its Uses— Fractures "dislocations and B{>rainB — 
Hiemorrhage — Wounds — Insensibility and Fits — Aspliyxia and Drowning — Suffocation — 
Poisoning— 'Bums, Frost-bite, and Sunstroke— Removal of Foreign Bodies from (o) The Eye ; 
{h) The Ear ; (c) 'l^e Nose ; (d) The Throat ; {e) The Tissues — Ambulance Transport and 
Stretcher Drill-*The After-treatment of Ambulance Patients — Organisation and Management 
of Ambulance Classes— Appendix : Examination Papers on First Aid. 

*'A CAPITAL BOOK. . . . The rliruetionB are SHOUT and OLRAU, and testify to the hand of an 
able surgeon." — JSdin, Med, Journal. 

" This little volume seems to us about as gootl m it could iiossildy he. . . . Contains practically 
every piece of information necessary to render First aid. . . . Should And Its place in KVHRT 
HOUSEHOLD LIBRARY."— Dat’fy Chronicle, 

'*So ADMIRABLE is tliis work, that it is difficult to imagine how it could he hettcr.’’— 
Guardian. 



Ht Sea> 


Third Edition, Hevwed. Croton 8ro, FJxlra, 

Handsome Cloth. 6«. 

A MEDICAL AND SURGICAL HELP 

FOR SHIPMASTERS AND OFFICERS 

, 0 IN THE MERCHANT NAVY. 

INCLtTOtNO 

FIRST AID TO THE INJURED. 

WM. JOHNSON SMITH, F.R.O.S,, 

OonsuUing Surgeon to the Seamon'a Hospital, Green wich, and to the Branch (Seamen's) 

Hospital, Royal Allicrt Docks. 

With 2 Coioured P/ates, Numerous Illustrations, and latest Regulations 
Respecting Medical Stores on Board Ship. 

^ The book is so good that we should bo glad to see it made official by the Board of Trade, and we 
believe that doing^ would lie a distinct gain to the health and comfort of those that go down to the 
Cea in ships.*’— ifedllef Preau. 

Sound, JUDiofuus, really helpful. —TAe Jjancet. 

**It woulikbjHifflcult to And a Miedical and Surgical Quide more clear and comprehensive than 
Johnson sssma, whose experience at the Obxnwich Hospital eminently qualiAes him for the task, 
r? . A mostMlttractivk work. . . . We have road it from cover to cover. ... It gives 
clearly written Vvice to Mastera and Officers in all medical and surgical matters likely to come before 
them when reifote from land And without a doctor. . 
ifIlfpmMter aud OttLcer.^—Liverpool Journal of Cotnmorce, 

^ ^ — « — : — 


We REOOMMKND the work to evert 
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CHARLES GRIFFIN A COM PANTS 


Thirty-second Edition. With Numarom Jtlustr 


38, 6d, 


A MANUAL OF <NirRSING: 

MEDICAL AND SURGICAL, 

By LAURENCE HUMRHRY, M.A., M.f)., M.R.O.S., 

Assintant-Phnsunau to and late f.ei'tnrer to Probationers at Addenhrooke' s Hospital., i'ari^^dge. 
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GEiVEKAL CONTEj^TS. 

The General Ms^agewieiit of the Sick Room , 
in Private Houses. — General Plan of the 
Hiiinaii Body. - Diseases of the Nervoui^f 
System. - - liospiratory Systesm. — Heart and^ 
lAood- Vessels. — Digestive System. — Skin and 
Kiilneys . — Fevers. - - Distiases of ( 'hildren. — 
Wounds and Fractures, Management of 
Child- Bed. -Sick-Room Cookei^, &c., &c. 


“In the fulle.st sense Dr. Humphry’s book is a distinct advance on all previous 
Manuals. . . . Its value is greatly enhanced by copious woodcuts and diagrams of 

the bones and internal organs, by many Illustrations of the art of bandaging, by 
Temperature charts indicative of the course of some of the most characteristic diseases, 
and oy a goodly array of Sick-hoom Appliances with which every Nurse should 
endeavour to become acquainted .** — British MedictU Journal. 


“.should be in the liiuids of EVERY .Mother and Xurse.’’— 77te Nurse (Boston). 

Fifth Edition, Revised, /n Lai't/e Crown Svo, Handsome 
Cloth, Price 5s, 

THE WIFE AND MOTHER^ 

A Medical Guide to the Care of Health and the Management of Children. 


By albert WESTLAND, M.A., M.D.. C.M. 


General Contents.— Part I. Early Married Life. Part II. Early Motherhood. 
Past III. The Child, in Health and Sickness. Part IV. Later Married Life. 

‘ Well- arranged, and clearly written.’— X aiicee. f 

“Will be USEFUL to a newly-qualifled man, commencing general practice.”— HrieivA Medical Journal 


“ A REALLY EXCELLENT BOOK. . . . The author has handled the subject co 

perfect good taste.”— Aberdeen Journal. 

“ Excellent and judicious."— WV semi Daily Pren. 


t^.entioiiBly and witl| , 


“ The best book I oan recommend is * THE Wm and MOTHER,’ by Dr. Albert We\%and, publUiF 

S r Messrs. Charles Griffin da Co. It is a most yaluabui work, written with discretion an I refinement. — 
mrik <Md Home. ^ 
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STUDENTS TEXTBOOKS, 33 


Sk<:oni) Ki)JTrr]fJ, Thoroiiffhli/ In Lanje (■roini Sro, Cloth, 

With Illni<traiionA. .U. (UL 

INFANCY Alto INPANT-REARING: 

A GUIDE TO THE CARE OF CHILDREN IN EARLY LIFE. 

By JOHN^BENJ. HEJ.LIER, MJ)., 

Surg. to the Hasp, /or Women, amt Chilttren„ Leeiin ; l,eei. on Diseases •/ Women amt Children, 

^ Vorksh ire College, Leeds ; Examiner in the Vie.turia U nirersitg. 

“ThokoI'BIIT.Y I'lLVBTICAL. . . . A M I N E of iiiforiiisitinii." Dnhlie. Health. 

• # 

^ Kottijth Kdition, Thiironi/hltf Ileristd. Ilttndsonn Cloth, .'/s. 

FOODS AND DIETARIES: 

HOW AND WHEN TO FEED THE SICK. 

By Su! B,. W. BiniNET, M.D., F.B.C.R, 

i^hysieian iiti/h'fitnary to Jl.It./l. the Prinee of Wales; ('onsnltimj /‘hysieian to (he iireat Sorthern 

Central Hospital, t(Y. 

(aKNKRAL Contents. -Diet in Diseases of the Stomach, Tiitustinal 'rnict, Liver, 
Lungs, Heart, Kidneys, &c. ; in Diabetes, Scnrvj'^, Aiiicinia, Scrofula, (lout. Obesity, 
Rheumatism, Influenza, Alcoholism, Nervous Disorders, l^iathotic Diseases, Diseases of 
Children, with Sections on rreiiared and Predigested Poods, and on Invalid Cookery. 

“ The direction.^ given are UNIFORMLY JUDiCMors. . . . May be confidently liikou as 

a RELIABLE (JUIUE ill the avt of feeiUiig the sick.’’ -/fnY. Med, .fonnud. 


In IJftndsomu Cloth, With . 7.7 lUiiHtmlions. ,!m. (id, vej., 

LESSONS ON SANITATION. 

By JOHN WM. HARRISON, M.R.San.L, 

Mem. f neor. Assoc. Man. and Covntg Engineers ; Snrregor, Womhv'elt, Vorks. 

Contents. —Water Hunply. — V entilation. — Drainage. —Sanitary Dnildiiig Construction. — 
Infectious Diseases.— 1 <\«kI Fiispection. — Duties of an Jnsiiector of Nuisances and (Jommon 
Lodmng- Houses. — Infectious Diseases Acts. — Factory an«l Workshop Acts, -irousiiig of the 
Woriiing- Classes Act.-^ho{) Hours Acts. — Sale of Foe hI and Drugs Acts. — ’Ihe Margarine 
Acts.— Sale of Horseflesh, &c. — Rivers Pollution. — Canal Roats Act. Diseasos of Animals.- • 
D^ies, Cowsheds, and Milksliops Order. — Model Rye-Laws. — Miscellaneous. Index. 

“ Accurate, reliable, ami compiled with conciseness and rm’ii.”~Sanitnrg Eenord. 


Beaut ifuUy IllmstratCflf with NmnerouH Platen, JJiatjrams, and, Pir/uren in the 

Text, I In, net. 

ITS TREATMENT AED UTILISATION. 


A Handbook for ^orough Engineers, Surveyors, Architeets, and Analysts. 
^ By W. NAYLOR, F.C.S., A.M.Inst.C.E., 

^ Chief Inspector Rivers, Ribble Joint Cotnmittee. 

Contents.^. Introduction.— II. Chemical Engineering.— Ill, Wool De-greasing and 
^Grease IV. Textile Industries : Calico Bleaching and Dyeing.— V. Dyeing and 

*'fidioo-P^tiig. — ^VI. Tanning and Fellmongeiy. — VII. Brewery and Distillery Waste.— 
▼III. Papeiplill J^fuse.— IX. Genend Trades’ Waste.— Indbx. 

ably no peigon in England to-day better fitted to deal rationally with such a subject." 


1 
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CHARLES GRIFFIN d: COMPANY'S 


Fouiiteknth Edition, Revised and Enlar ^ d , 

PRACTICAL SAMTATION: 

A HANDBOOK FOR SANITARY INSPECTORS- AND OTHERS INTERESTEQgi 

IN SANITATIOti. 

By GEORGE REID, M.D., D.P.IT., 

Fellow and Ivxainiiier of the Sanitary luHtitute, and Medical Ofltcer to tiie Slad'nrdftliire ('^nty 

WITH AN APPENDIX ON SANITAR^ LAW 
By HERBERT MANLEY, M.A., M.B., D.P.IL, 

Fellow nr the Sanitary Institute, liarrister-at- La w. and Medir^l OHlqfi' of Health 
for the County BnrouRh of West Itruiuwlcli. 

^ GENERAL CONTENTS. t 

Introduction — Water Suj)ply: Drinking Water, Pollution of Water — Ventilation and 
Warming — Principles of Sewage Removal — Details of Drainage; Refuse Removal and 
Disposal — Sanitary and Insanitary Work and Appliances — Details of Plumbers’ Work — 
House Construction — Infection and Disinfection — Food, Inspection o^ Characteristics 
of Good Meat; Meat, Milk, Fish, &c., unfit for Human Food— Appendix : Sanitary Law; 
Model Bye-Laws, &c. 

*' A TERY usEFUfi HANDBOOK. With a Very useful Appendix. We recommend it not only to Sanivaet 
lEEFECTORS, but to IloiraNHOtUKHM uiid ALL liiteretitcd in Sanitary matters."— Itecord. 


Second Edition, Revised, In Crovm Svo, Handsome Cloth, Projusely 

Illustrated, 8s. 6d, net, 

SANITARY ENGINEERING: 

A PRACTICAL MANUAL OF TOWN DRAINAGE AND SEWAGE AND REFUSE DISPOSAL 

For Sanitary Authorities, Enffinaere, inspeotors, Arohitoots, Contraotors, and Students. 

By FRANCIS WOOD, A. M .1 nst. C. E.. F.G.S., 

Boruui;h Engiuetw and Surveyor, Fulham ; late BorouKh Engineer. Bacup, Eancs. 
GENERAL CONTENTS. 

Introduction. — Hydraulics. — Velocity of Water in Pijies. — Earth Pressures and 
Retaining Walls. — Powers. — House Drainage. — Land Drainage. — Sewers. — Separate 
System. — Sewage Pumping. — Sewer Ventilation. — Drainage Areas. — Sew'-rs, Manholes, 
Ac. — Trade Refuse. — Sewage Disposal Works. — Bacterial Treatment. — Sludge DispdBal. 
—Construction and Cleansing of Sewers. — Refuse Disposal. — Chimneys and Foundations. 

**Thu voliiiiiu hristlcB with iiiftirnialion which will he greedily rend hy those in need of assistance. 
Tlie book is one that ought to he on the l)ook.slielves of every pkaotical enuinerk.”— iSVimtofi/ 
Journal. 

In Lanje Svo, Cloth. With about 147 Hlustratxons. iiys^net. 

A TSKAlff^JAI^ OF 

THE PRINCIPLES OF SEWAGE TREATMENT 

By Prof, D TJ M B A R, I 

Director of the Institute of State Hygiene, liumbiirg. 

Translatki^ by harry T. CALVERT, M.Sc., Pii.D., FAC., 

Chief Clieinienl Assistant, West Hiding of Yorksliire Hirers Boaid^ 

Contents. — Growth of River Pollution. — Legal Measures taken by Cemkrai and Local 
Authorities. — Rise and Development of Methods of Sewage Treatment.— Eaiwr Views 019 
Methods of Treatment.- -Characteristics of Sewage. — Objects of Purificatiw Works. — 
Methods for the Removal of Suspended Matters. — For the Removal of Putf^scibility. — 
Disinfection. ■— Supervision and Insijection of Works. — Utility and Cost. — Index. ^ 
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STUDENTS^ TEXTJiOOES, 


With Four Fofdingwfates and Numerous li/ustrations. Large 8vo,“ 8s. 6d. net. 


A Practical Treatise on tnb Selection of Sources and the Distribution 

of Water. 

RKGINALI) K. MI I >1 )]gKTON, M.Inst.C.K, M.Inst.Mkoh.K., K.S.L 

Akuiik:ei> Contkvi’s, lutnuhicttuw. as to tt)iiii.lity. Re(|iiir(«iii<Mits ;w to 

V^uaiiti^.-- Storav;e IJosiTvoirs. — I’lirifiration. S<?i*vum‘ Rosi;i-voivs. - 'I’lir Klow of Water 
througlPli^e.s.^DistrilMitiiiLr Systems, riiinpiim M;u*)iiiii‘s. Spi'nial UequireuK^ts. 

‘‘ As a cnnipanion for till' stjulfiil, and a nmst.nii ri*fi*rt M«M‘ lov thi* l I'clniittal man. wr antii'ipatc it 
will yvkc an imii^'tanl )>itsitioM on tin' Imok da if ‘ I'lUiciicnl ICn liin-fr. 


in Htmdso^e doth. With 59 illustrations. Os. net. 



A Manual for the Use of Manufacturers, Inspectors, Medical 
Officers of Health, Eng'ineers, and Others. 

• *15 Y W I L \. I AM N I (J M O L S ( ) N , 

<’liii'f Slimier liisprrtoi' to thr SlirltU'lil <%»i|H»riilii>ii. 

C.UiNTKNTs. — liitroiluctioii. — (ii'iioral Li^gislation aj^ainst Urn Smoko Nuisaiico. — liocal 
IjegiHlation. -Forci.i^ii liavvs. Smoke AbatiMiioiit. Smoko from lioilori:i, and Kilns. 

—Private Dwelling'- House Smoke. (Miinmey-s .and tln'ir ( k)n.*»triii:tion. -Smoko Preventers 
aud Fuel Savers. WaHto ( iasi's from Metallnr:,M<*a.l Furnaoo.s. -Stimmai'y and roiu^lii.sious.-~ 
Index. 

‘‘ VV’e wolromc suoli an adt!<|imte slatomoiit. on an ini))i>rlunt snlijort." British Meilhutl .huirnat. 


ht Crown t^vo. With I i Inst rations. lys. net. 

METNODS AND CALCULATIONS IN 

Hygiene and Vital Statistics. 

fiV 

H. W. ( 1 . MACLKOD, M.J)., C.M. (Khin.), D.IMI. (Umjj. anm) Lond.). 

ABSTRACT OF CONTENTS. 

I |5?Jhemiatry. -.Specific Cravity. - Metcorolof^y. — Ventilation. — Water. Drainage and 
Sewage. — Diet and Energy. — Logarithms. — Population (Vital Statistics). 

'* Dr. Hlacleod’s hook will be foun(.1 n.sofiil to a lar^e iiiinibei' of workers." .lonniaf nf Amin 
Medical Corps. 


• In Large Crown 8vo. Fully Illustrated. 6s. net. 

THE INVESTIGATION OF MINE AIR; 

An Account by Several Authors of the Nature, Sigrnificance, and 
PracticallMethods of Measurement of the Impurities met 
with in the Air of Collieries and Metalliferous Mines. 

SiuJcLEMENT LE NEVE FOSTER, D.Sc., F.R.S., 

And J. S. HALDANE, M.D., F.R.S. 

** We know of nothing essential that has been omitted. The book is liberally supplied with ilJustra- 
tlons of appu^us. "—Cottierv ^^rdian. 
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1^ For « coif FL£ TE BfiCOBl) itf 4hi FAI^SBj^^ m toftoo tho 
MB JICAL SOCIETIES throQghoat tbe Uni^od lEigdwdli doting 
■ ' V each Teafo •MIa ^ 

^ THE OFFICIAL YEAR-BOOK 

OF tHE 

iCIEHTIFIG SOCIETIES 

pE GREAT BRITAIN AND IRELAND. 

Price 7s. 6d. , 

2*0 S^ibecHbe-rs, Git. 

COMPILED PROM OFFICIAL SOJFRCES. 

Cornprisiug (toget/ter with other Official Inforviation) LlSl'H of the PAPERS^ . 
recth during the preceding Session before the ROYAL SOCIETIES oj 
LONDON mid EDINBURG If the ROYAL DUBLIN SOCIETY, 
the BRITISH ASSOCIATION, ami all the LEADING SOCIETIES 
thrmighout the Kingdom engaged in the folloieing Departments of 
Research : — 

51 . Science Generally : /.r.. Societies oocupj’’- : § C. Kcoiioiuic Science and Statistics. 

inff themselves with several Hranches of I § 7. Mechanical Science and Architecture. 
Science, or with Science and Literature i ^ 8. Naval and Militaw Science. 
j<nntly. j § 11. Agriculture and Hc>rticulture. 

§ 2. Astronomy, Mivtlieinatics and Physics. ^10. Law. 

1 3. Chemistry and Photography. I i? 1 1. literature and History. 

§4. Geology, Geography, and Mineralogy. j <$12. Psychology, 
i 5. Biology, inchidiug Microscopy and An- ^ 13. ArcluBology. 

thropology. 1 § 14, Medicine. . ^ 

“ The Year-Book op Societies is a Record which ought to be of the greatest use for the 
pro press of science .’* — Loiul Playfair, K.C.JL, M,P., Past - Prcsklent of die 

^British AssoeiaHon . 

“It goes almost without saying that a Handbook of this subject will be in time 
one of the most generally us<*fid works for tlur library or the desk . ” — The Times. 

“The Year-Book i>F Soitetiks meets .an obvious want, and promises to be a valuable 
work i)f reference.” -A 

“ The Y eak-Book ok Soikn'I’i Kir an i » Lea rn i-:i » Soci eti k.s meets a wjmt, and is therefore 

sure of a welcome.” WeMmimter Jleiuew, 

“As A Book op Hkfkrenob, we have eveu pound it tkustworthv.’*— L rtwrcL 
“ llemarlcably full and accurate .” — British Medical Journal. 

“ An exceedingly well drawn up volume, comj»iled with great accuracy, and INDISPKNSABlH' 

. to any one wlio may wish to keep himself abreast of the scientific work of the day.*’— iJScfWi 
; Medical Journal. , 

Copios of the First Issue, giving an account of the Historj. Orgaliii^- 
■ tion, and Conditions of Meml^^etship of the A^arious Societies [with Appendix 
' on the Leading Scientific Societies throughout the world], and forming the 
groundwork of the Series, may still be had, price 7s. Gd. Also Copies o/ike 
/ ^ccc«c/m/7 » t 

The YEAR-BOOK OF sooiFfiEs forms a complete index ^ to t he 8Cik«Ljtt»fc 
YORK of the year in tfcie vanpus Departments. It is "TS ^(1" as' 
Sandbook in all our great SciBNtmo Ci^tbes, Museums, fiL,/^.LiBBitBXi^; 
fhroughout the Kingdom, and will, vrithout doubt, become an lyiiispkKBiJBr ife 
>odk OP BEFEBEKOB to every one engaged in Scientific Work. 

pOOli^CHAfiLES 







